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Abstract
To investigate therapeutic effect of cuff rectum drainage tube (CDT) in preventing the postoperative complications of total mesorectal
excision (TME) and promoting the recovery of the patients.
The clinical data of 84 cases of low rectal cancer performed TME from June 2015 to June 2017 in the First Affiliated Hospital of

Xiamen University were analyzed retrospectively. All the cases were performed anus-retained operation without preventive
colostomy. Patients were divided into 2 groups according to the material of the anorectal drainage tube placed in the colonic cavity.
Group I (CDT group) was transanal cuff rectal drainage tube placement (Patent No. ZL 201320384337.8) (n=48), and group II
(conventional group) was transanal clinical conventional drainage tube placement (n=36). Anastomotic fistula incidence, the time of
anal exsufflation, postoperative first ambulation time, intestinal function recovery time, the incidence of interrelated complications of
drainage tube and postoperative hospital stay between 2 groups were analyzed retrospectively.
Both postoperative first ambulation and anal exhaust time in CDT group were shorter than those in the conventional group ([2.3±

0.4] d vs [3.0±0.2] d, P< .05; [3.3±0.3] d vs [3.9±0.5] d, P< .05). Meanwhile, the postoperative hospital stay of CDT group was
significantly decreased than that in the conventional group ([10.3±1.6] d vs [11.8±1.1] d, P< .05). Significant different occurrence of
complications existed in anastomotic fistula (2.1% [1/48] vs 16.7% [6/36], P< .05), frequent defecation (8.3% [4/48] vs 27.8% [10/
36], P< .05), defecating unfinished feeling (12.5% [6/48] vs 30.6% [11/36], P< .05), drainage tube complication (4.2% [2/48] vs
22.2% [8/36], P< .05).
The cuff rectum drainage tube may reduce incidence of anastomotic fistula after TME, shorten postoperative first ambulation and

anal exsufflation time, enable faster recovery with good toleration and decrease postoperative hospital stay.

Abbreviations: BMI = body mass index, CDT = cuff rectum drainage tube, TME = total mesorectal excision.
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1. Introduction

Colorectal cancer is the third most common malignancy in the
world and the fourth leading cause of cancer-related deaths, with
about 1.4 million new cases and nearly 700,000 deaths each
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year.[1] With the further understanding of the mesenteric
dilatation and total mesorectal excision (TME) as a surgery
option for patients with the lower rectal cancer, local recurrence
was reduced, tumor outcome and quality of life was improved,
the value of such standard surgical treatment was supported.[2–5]
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The popularization of TME improved the rate of anus
preservation in low rectal cancer, while the risks of complications
associated with postoperative anastomotic fistula and lower
anorectal function were increased.[6,7] Symptomatic anastomotic
fistula is the most serious complication, anastomotic fistula leads
to significant postoperative morbidity and mortality, and poorer
long-term outcome.[8] If anastomotic fistula occurs, it can directly
lead to the failure of anus-preserving operation, aggravate the
pain of patients, prolong the hospitalization time, increase the
medical cost, and reduce quality of life.[9] Therefore, prevention
against postoperative complications, especially anastomotic
fistula, is an urgent problem and very important.[10,11]

In order to minimize the risk of anastomotic fistula, several
methods have been explored. Among them, synchronous
diverting stoma is one of the most widely used methods, and
has been recommended following low anterior resection by some
previous studies.[12,13] However, it remains controversial that
whether all patients with low anterior rectal resection should
receive diverting stoma, because a protective stoma is associated
with significant morbidity, a second surgical trauma, and
increased hospital costs, and diverting stoma is unnecessary in
about 80% to 95% of patients which have no anastomotic
fistula.[14,15] Moreover, although the stoma is intended to protect
anastomosis, the potential physiological and psychological
morbidity of the stoma should also be considered.[16,17] A wide
spectrum of complications can arise from stoma formation such
as: wound infection, prolapse, retraction, stenosis, necrosis,
parastomal hernia or fistula, skin irritation, intestinal obstruc-
tion, increased length of hospital stay, and poor patient
adaptation, these are also concerned by surgeons.
An alternative technique with minimal invasion and at least

equivalent effectiveness is mandated in solving the problem.
Transanal drainage tube placement is another widely used
method attempt to decrease the incidence of anastomotic fistula
by keeping the anal sphincter opening and reducing the
postoperative pressure of anus-intestinal cavity.[18,19] It is both
time- and cost-effective, and compared with diverting stoma, it is
less invasive and easier to apply. Several previous studies have
identified the efficacy of transanal drainage tube placement in
preventing anastomotic fistula.[16,20–23] Placing the drainage tube
in the anus-intestinal cavity and keeping it unobstructed to reduce
the intestinal pressure, which is an important means to reduce the
incidence of the complications related to TME. The method of
implementation is still up to the surgeon to decide, mainly
depending on experience, patient characteristics, and the
operation environment, rather than any clear evidence that
one technique is superior to another. Currently, new technologies
and devices are being developed and tested continuously to
overcome the defects in current practices and further reduce the
risks of colorectal anastomosis, which has broad prospects.
However, the current clinical common anal drainage tube
materials are easy to block, leakage, prolapse, even because the
drainage is not smooth and lead to anastomotic fistula and other
serious consequences.[24] In our study, patients with low rectal
cancer who select TME surgery approach as the research object.
During the operation, the cuff rectum drainage tube (Patent
number: ZL201320384337.8) was transanal placement, and the
efficacy was compared with that of conventional anal drainage
tube commonly used in clinical practice, to explore the effect of
drainage tube on preventing postoperative complications after
TME and promoting patient recovery.
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2. Material and methods

2.1. Ethics statement

This study was approved by the ethics committee of First
Affiliated Hospital of Xiamen University. The clinical informa-
tion was collected and analyzed with each participant written
informed consent. All participants consented that the matched
clinical information would be submitted for publication.
2.2. Patients characteristics

The clinical data of 84 patients who underwent TME for low
rectal cancer from June 2015 to June 2017 in the First Affiliated
Hospital of Xiamen University were analyzed retrospectively.
Alimentary tract reconstruction was performed by end-to-end
anastomosis. Among them, 51 patients were men, 33 patients
were women. Age was 29.0–78.0 (59.6±11.2) years old.
Preoperative fibrocolonoscopy and digital rectal examination
confirmed that the tumor distance from anal verge was 5.0–8.0
(6.5±0.8)cm, the diameter of tumor was 2.6–7.2 (4.9±1.3) cm,
the body mass index (BMI) of patient was 16.5–29.0 (23.2±3.2),
the preoperative serum albumin was 31.2–60.1 (44.0±5.0)g/L,
there were 58 patients with rectal bleeding and 11 patients with
anemia. We assessed rectal bleeding based on digital rectal
examination, rigid rectoscopy, flexible sigmoidoscopy, and
patient stool with blood. The adult men with Hb <120g/L
and adult women with Hb <110g/L is diagnosed with anemia.
According to the material of the Transanal drainage tube,
patients were divided into cuff rectum drainage tube (CDT)
group (n=48) and clinical conventional drainage tube group (n=
36). The preoperative general data of patients in the 2 groups
were shown in Table 1, and the difference between the groups
was no statistically significant (P> .05).
2.3. Inclusion and exclusion criteria

Our criteria for inclusion were as follows: patient for low rectal
cancer; there were no complete bowel obstructions, tumor
rupture and bleeding, severe diabetes mellitus, liver or kidney
dysfunction, and other complications before operation; TNM
stage II or less; postoperative pathological examination con-
firmed adenocarcinoma; no chemoradiotherapy was performed
before operation; the anus-retained operation was performed
without protective colostomy. The exclusion criteria were as
follows: patients with preventive colostomy; TNM stage >II; the
data are not complete.
2.4. The structure of cuff rectum drainage tube

Structure as shown in Fig. 1A, the length of drainage tube is
30 cm, the diameter is 1.5 cm, there is a 1.5 cm of main
hole in the front of tube, and a side-hole to facilitate drainage.
A cuff is located 2 cm from the front end of the drainage
tube, which a small hole attached for connecting the vent
pipe. The tail end of vent pipe connected inflation inlet.
When the cuff inflates, it can play a fixed and closed role.
And in addition to prevent the drainage tube from escaping,
it can avoid stool overflow along the pipe wall. The cuff
rectum drainage tube accord with the requirement of the
postoperative intestinal airtight, support, drainage, and
preventing pollution.



Table 1

Comparison for the characteristics of patients betweenCDTgroup
and conventional group.

Characteristics CDT group
(n=48)

Conventional group
(n=36)

P-value

Age, yrs 60.8±10.3 58.0±12.3 .270
Sex (M/F) 30/18 21/15 .699
BMI, kg/m2 23.5±3.3 22.8±3.1 .322
Tumor diameter, cm 5.0±1.4 4.8±1.2 .509
Tumor distance from anal verge, cm 6.6±0.9 6.3±0.7 .101
Preoperative serum albumin, g/L 44.1±5.2 43.7±4.8 .756
Rectal bleeding 35 (72.9%) 23 (63.9%) .476
Anemia 6 (12.5%) 5 (13.9%) 1.000

Data are expressed as mean± standard deviation or number (%) of patients.
BMI=body mass index; CDT= cuff rectum drainage tube.
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2.5. Drainage tube placement method

After the patients of CDT group completed the digestive tract
reconstruction, the tail end of cuff rectum drainage tube was
connected with the drainage bag, the front end was coated with
liquid paraffin and placed above the anus sphincter. Fifteen to
twenty millimeter of gas was injected into the cuff by syringe, and
the cuff inflated to self-fixing (Fig. 1B). After the patients of the
conventional group completed the digestive tract reconstruction,
the clinical conventional anal tube was applied with liquid
paraffin at the end of the head, which was inserted slowly from
the anus and placed above the anal sphincter. The tube was
sutured and fixed on the perianal skin. The end of the tube was
cut off about 8cm from the anal verge and then connected with
the drainage bag.
Figure 1. The sketch of the structure of cuff rectum drainage tube and the post
drainage tube body, inflation inlet, vent pipe, cuff, side opening, main hole. B. Th
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2.6. Data extraction

Two authors screened each patient independently and extracted
data using a uniform standardized form, until an agreement was
reached. Demographic and clinical variables—age, sex, body
mass index (BMI), tumor diameter, tumor distance from anal
verge, preoperative serum albumin, rectal bleeding, and anemia
were investigated (Table 1). Discrepancies between 2 authors
were resolved through discussion until reaching a general
consensus. The third author was sought for opinions if a
consensus could not be reached.
2.7. Postoperative observation index

Postoperative anastomotic fistula, postoperative first ambulation
time, anus exhaust time, postoperative hospital stay, anus
function, and drainage tube complication were recorded
(Table 2). Follow-up was conducted until 3 months after surgery.

2.7.1. Diagnostic criteria for anastomotic fistula.
(1)
oper
e cu
The anal drainage tube drains out turbid pus-like or fecal-like
matter.
(2)
 There is an unexplained fever, and excluding other infection
stove.
(3)
 There are abdominal pain, increased defecation number,
perianal or tailbone pain and uncomfortable feeling of anal,
or rectal bladder fistula, rectal vaginal fistula, physical
examination find peritoneal irritation syndrome, digital rectal
examination find that anastomosis is incomplete and can feel
emptiness behind fistula mouth.
(4)
 Blood routine check shows leucocyte total and percentage of
neutrophils increased.
ative picture. A. The sketch of the structure of cuff rectum drainage tube:
ff rectum drainage tube was fixed in the anus of rectal cancer patient.

http://www.md-journal.com


Table 2

Comparison of primary outcome for patients after total mesorectal
excision with different drainage tubes.

Postoperative outcomes CDT group
(n=48)

Conventional group
(n=36)

P-value

Anastomotic fistula 1 (2.1%) 6 (16.7%) .046
Postoperative first ambulation time, d 2.3±0.4 3.0±0.2 .001
Anus exhaust time, d 3.3±0.23 3.9±0.5 .002
Postoperative hospital stay, d 10.3±1.6 11.8±1.1 .028
Frequent defecation 4 (8.3%) 10 (27.8%) .038
Defecating unfinished feeling .042
Frequently 6 (12.5%) 11 (30.6%)
Occasionally 8 (16%) 5 (13.9%)
Little 34 (70.8%) 20 (55.6%)

Interrelated complications
of the drainage tube

.029

Shedding 1 (2.1%) 3 (8.3%)
Blocking 1 (2.1%) 2 (5.6%)
Infection 0 (0.0%) 3 (8.3%)

Data are expressed as mean± standard deviation or number (%) of patients.
CDT= cuff rectum drainage tube.
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The diagnosis was verified by clinical (digital palpation,
inspectionof drain contents), endoscopic (rigid rectoscopy,flexible
sigmoidoscopy), radiologic (rectal contrast study, computed
tomography [CT] scan) investigations, or laparotomy.[24–26]

2.7.2. Anus function evaluation. The anus function is evaluated
by the frequency of defecating unfinished feeling and defecation.
The evaluation method of defecating unfinished feeling: accord-
ing to the 3 indexes in the literature,[27] the assessment was made.
Awareness of defecation: the awareness of defecation is normal
for 2 points, abnormal, or not complete for 1 point, disappeared
or false awareness for 0 point. Defecation control capacities:
patient can control the loose stool for 2 points; patient cannot
well control the loose stool for 1 point; patient cannot control the
formed stool for 0 point. Sensory function: patient can
distinguish the gas and feces, and percept the process of
defecation for 2 points, patient can only distinguish gas and
feces for 1 point, the absence of the above those for 0 point.
According to the sum of the above 3 scores, the degree of
defecating unfinished feeling was assessed: 0 point means there is
defecating unfinished feeling frequently; 1 to 3 points mean that
there is defecating unfinished feeling occasionally; >3 points
mean that there is little or no defecating unfinished feeling. The
evaluation method of frequent defecation: during the 3 months
after surgery, the daily number of loose stool beyond 3 times.

2.7.3. Interrelated complications of the drainage tube. The
condition of shedding and blocking of the drainage tube in the
colonic cavity and the condition of perianal infection that due to
fecal matters overflowed along the tube wall were recorded.
2.8. Statistical analysis

SPSS 16.0 statistical software (SPSS 16, Chicago, IL) was used for
statistical analysis of the data. Measurement data (postoperative
first ambulation time, anus exhaust time, postoperative hospital
stay, medical expenses) were compared by using t test, count data
(anastomotic fistula, interrelated complications of the drainage
tube, the assessment of anus function) were compared by using
the chi-square test or the continuous chi-square test. P< .05 was
considered statistically significant for the difference.
4

3. Results

3.1. Patients selection and characteristics

Among a total of 133 patients, data of 84 patients were included
in the present analysis. The cuff rectum drainage tube group and
conventional groups comprised 48 and 36 patients respectively,
while 33 patients were excluded because patients performed
preventive colostomy, 11 patients were excluded because of
clinical stages >II, 5 patients were excluded because of
incomplete data (Fig. 2). The characteristics of included patients
were summarized in Table 1. Age, sex, BMI, tumor diameter,
tumor distance from anal verge, preoperative serum albumin,
rectal bleeding, and anemia were not considered statistically
significant for the difference.

3.2. The effect of cuff rectum drainage tube for
postoperative clinical indexes

After 3 months of follow-up, there was no death and tumor
recurrence in the 2 groups. Table 2 shows the comparison of
postoperative clinical evaluation indexes between the 2 groups of
patients with low rectal cancer. Compared with the clinical
conventional drainage tube group, the incidence of anastomotic
fistula was reduced in cuff rectum drainage tube group, and
postoperative first ambulation time, anal exhaust time, postop-
erative hospital stay, postoperative frequent defecation, defecat-
ing unfinished feeling, and interrelated complications of the
drainage tube were significantly changed in CDT group. Both
postoperative first ambulation and anal exhaust time in CDT
group were shorter than those in the conventional group ([2.3±
0.4] d vs [3.0±0.2] d, P< .05; [3.3±0.3] d vs [3.9±0.5] d,
P< .05). Meanwhile, postoperative hospital stay of the CDT
group was significantly decreased postoperative hospital stay
than that in the conventional group ([10.3±1.6] d vs [11.8±1.1]
d, P< .05). Significant different occurrence of complications
existed in anastomotic fistula (2.1% [1/48] vs 16.7% [6/36],
P< .05), frequent defecation (8.3% (4/48) vs 27.8% [10/36],
P< .05), defecating unfinished feeling (12.5% [6/48] vs 30.6%
[11/36], P< .05), drainage tube complication (4.2% [2/48] vs
22.2% [8/36], P< .05) between the 2 groups. Anastomotic fistula
occurred in 7 patients after operation in the 2 groups, including 1
case in CDT group, which was cured after adequate drainage,
fasting, dressing change, and symptomatic treatment. In the
conventional group, 4 cases were cured after adequate drainage,
fasting, dressing change, and symptomatic treatment, and 2 cases
were cured after anal suture repair.
4. Discussion

The epidemiological feature of rectal cancer in China is that the
proportion of low rectal cancer is high. Clinical practice has
proved that the rectal wall of 1cm above the dentate line can be
retained basically normal anal defecation function after opera-
tion. This provides theoretical support for improving anal
preservation rate of low rectal cancer. Symptomatic anastomotic
fistula is the most serious complication, reported that the clinical
fistula rate after anterior resection have varied from 5% to
16%.[8,24,28,29] Multiple studies have found as significant risk
factors for anastomotic fistula: male sex, diabetes, obesity,
preoperative steroid drug use, preoperative radiation, neo-
adjuvant therapy, American Society of Anesthesiologists (ASA)
status, a lower level of anastomosis, tumor location, larger tumor



Total patient performed total 
mesorectal excision  

(n=133) 

Screened patients 

for eligibility 

(n=84) 

Excluded (n=49) 

Patients with preventive colostomy (n=33) 

Clinical stage > II (n=11) 

Incomplete data (n=5) 

Cuff rectum drainage tube 

(CDT) group 

(n=48) 

Conventional group 

(n=36) 

Figure 2. Flow diagram for screening patients of low rectal cancer who were performed total mesorectal excision and anus-retained operation without preventive
colostomy.
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size, intraoperative adverse events, postoperative pressure of the
intestinal cavity.[8,19,28,30–33] Anastomotic fistula leads to signifi-
cant postoperative morbidity and mortality. Patients typically
show the triad of pelvic or perineal pain, temperature elevation,
and serologic inflammation parameters.[19] Once anastomotic
fistula occurs, it will cause infection around the anastomotic site,
inflammatory tissue proliferation, resulting in anastomotic stenosis
anddifficult defecation andother symptoms, seriously affecting the
postoperative quality of life of patients. Therefore, reducing
postoperative complications, especially anastomotic fistula, is an
urgent problem.[34] In the early days, patients often accompanied
by abdominal distension, and from the anus out of a small amount
of old blood or loose stool, suggesting that there were factors that
causes anastomotic fistula during the time from recovery of bowel
function to anal defecation.
High postoperative pressure of the intestinal cavity at the

anastomotic site has been considered to be closely related to
anastomotic fistula and other complications.[35–37] Transanal
drainage tube placement is a way to reduce intestinal pressure by
draining the gas and watery stool. The potential benefits include
drainage, reducing intestinal pressure, promoting gastrointestinal
motility and excretion of intestinal content, and avoiding the
retention of content at the anastomotic, help to decrease the
occurrence of postoperative anastomotic fistula.[19] Application
of anus drainage tube in anterior resection of rectal cancer may be
5

a simple, safe, and effective way to prevent or reduce the
occurrence of anastomotic fistula.[22]

Transanal drainage tube placement seemed to be a safe
procedure in previous studies, with very few reports of adverse
events. However, perianal discomfort and skin soreness were
common problems related to anal drainage tube. And common
anus tube is straight and has a small diameter and is prone to
clogging. Fecal easily overflow along the pipe wall and permeates
the perianal area, causing perianal infection and skin ulceration,
and tube is difficult to be fixed and easy to escape. Anastomotic
fistula after anus-preserving surgery in patients with low rectal
cancer often occurs in the postoperative early period (2–8 days),
mostly around 4 days after operation, but still frequent around
the 8th day, so the placement time of the anal drainage tube
should be >8 days.[38] Patients with common anal tube have
more complications associated with drainage tubes, so the actual
placement time is often only 3 to 4 days, which does not provide
effective protection.[39] Additionally, nonstandardized use of the
technique, including the material used in the construction of the
transanal tube, the shape of the tube, and the duration of
placement, have been reported. With some using a Ficon tube (24
Fr),Malecot catheter (28 Fr), Pleats drain (10mm), Foley catheter
(24 Fr) or other material, and the tip of the tube was positioned
30 to 50mm proximal from the anastomosis, and the tube was
removed 5 to 7 days after the operation.[20,21,40,41]

http://www.md-journal.com
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In our study, the cuff rectum drainage tube (CDT) developed
by our team conformed to the anatomical structure of the rectum.
The use of the CDT has the following advantages: first, placement
of the CDT during surgery cannot only reduce intestinal pressure,
but also directly reduce the physical and chemical irritation
caused by the contact of intestinal contents with the anastomotic
site. Second, when the cuff inflating, it can prevent the fecal from
overflowing along the pipe wall, and prevent the anal tube falling
off. At the same time, the CDT has a larger diameter and is
difficult to be blocked. Third, the use of CDT can effectively drain
the liquid, gas, and loose stools in the intestine, reduce the
pollution to the anastomosis, reduce the risk of infection and
necrosis in the anastomosis, and reduce the incidence of
anastomosis fistula. Fourth, since the anal sphincter may contract
and spasm after surgery, CDT can provide support and stenting
that the proximal and distal ends of the anastomosis are
unobstructed. Fifth, the CDT is convenient for observing whether
there is anastomotic bleeding during surgery. This can avoid
postoperative continuous anastomotic bleeding. Finally, the CDT
is very soft so that it does not cause injury to the bowel wall and
anastomosis or discomfort to the patient. There are some reports
about bowel perforation in association with a transanal
tube.[21,42] Therefore, care should be taken to ensure that
drainage tube does not perforate the colon, especially in patients
with multiple diverticula. This study showed that after placement
of the cuff rectal drainage tube, the patient was well tolerated.
Compared with the conventional group, the incidence of

anastomotic fistula, frequent defecation and defecating unfin-
ished feeling was reduced, and the first anal exhaust time
postoperative and first ambulation were earlier in CDT group.
These are due to the thicker rectal drainage tube and conforms to
anatomical structure of the rectum, the condition of continuous
anal expansion was improved, the local blood circulation was
improved, the anal sphincter was quickly recovered, the edema of
the crissum was reduced or even avoided, and the recovery of
postoperative anal function was promote. A small number of
patients may experience uncomfortable feeling of anal swelling
pain, this feeling disappears after the body adapts for 1 to 2 days.
The cuff can be fixed by filling 15 to 20mL of air, and the volume
is small, so it hardly increases the tension of the colonic cavity and
anastomosis. In addition, after the surgery, the use of common
drainage tube requires perianal suture fixation, which causes pain
and patients reluctance to ambulation early, affect postoperative
recovery, even some patients cannot tolerate pain so that
drainage tube was spontaneously removed. Thrombosis might be
caused with postoperative ambulation more difficult, so early
ambulation is recommended for these patients, as is the case
without a transanal tube. In this study, instead of using suture
fixation, the CDT was fixed by cuff inflation. Postoperative
perianal pain was mild and patients were willing to ambulation
early, help to promote the recovery of intestinal function and
shortened postoperative hospital stay. Patients have oral diet
earlier, postoperative use of parenteral nutrition was reduced and
hospitalization costs were reduced.
5. Conclusions

In summary, the cuff rectal drainage tube (CDT) conforms to the
anatomical structure of the rectum, with good drainage effect and
good tolerance, which can effectively reduce the occurrence of
anastomotic fistula, promote postoperative recovery of the
patient, shorten the hospital stay, and has a certain clinical
6

application prospect. However, because the number of cases is
relatively small, a larger-scale single-center or multi-center
prospective randomized study or a meta-analysis including
similar studies is necessary for further research of this issue.
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