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Abstract 

Background  Esophagojejunal anastomotic leakage is a serious complication after total gastrectomy. This study 
evaluated the safety and efficacy of transnasal placement of drainage catheter, jejunal decompression tube, and jeju-
nal nutrition tube under fluoroscopy for treatment of esophagojejunal anastomotic fistula after gastrectomy in gastric 
cancer patients.

Methods  This is retrospective review of patients with esophagojejunal anastomotic fistula treated with transnasal 
placement of abscess drainage catheter, decompression tube, and jejunal nutrition tube under fluoroscopy. Fistula 
healing time, patient survival, and Eastern Cooperative Oncology Group (ECOG) performance status before and after 
treatment were evaluated.

Results  Sixty-four patients were included in the study. Insertion of the transnasal abscess drainage catheter, 
decompression tube, and jejunal nutrition tube was successful on the first attempt in all patients, while 35 patients 
received transnasal abscess drainage, 13 received percutaneous abscess drainage, and 16 received transnasal drain-
age plus percutaneous abscess drainage. Immediately after placement of the tube, the mean volume of drainage 
was 180 mL (range, 10–850 mL); the amount steadily decreased from then on. The clinical success rate was 84.3% 
(54/64). Median time to fistula healing was 58 days (range, 7–357 days).

Conclusions  Transnasal insertion of transnasal abscess drainage catheter, jejunal decompression tube, and jejunal 
nutrition tube under fluoroscopy appears to be a simple, minimally invasive, effective, and safe method for treating 
esophagojejunal anastomotic fistula after gastrectomy.
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Background
Esophagojejunal anastomotic fistula develops in 2–27% 
of patients receiving total gastrectomy and esophago-
jejunostomy for treatment of resectable gastric cancer 
and can seriously impact quality of life and progno-
sis; the mortality rate exceeds 50% [1–5]. Early clini-
cal manifestations of the fistula are an increase in the 
amount of drainage, pus-like changes in the drainage 
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fluid, or poor drainage and intermittent fever. Without 
intervention, abscesses may form and lead to persistent 
high fever and abdominal pain and complications such 
as peritonitis, mediastinitis, chest infection, multiple 
organ failure, sepsis, respiratory failure, and death. The 
presence of esophagojejunal anastomotic fistula can be 
confirmed by the methylene blue test, esophagography, 
or endoscopy [3].

Currently, there is no consensus on the best treatment 
for esophagojejunal anastomotic fistula. Treatments 
include fasting with nil by mouth and complete paren-
teral nutritional support, mucosal protective agents, 
gastrointestinal decompression, percutaneous thoracic 
drainage tube placement, surgical drainage tube place-
ment, surgical repair, esophageal stents, titanium clips, 
and endoluminal vacuum treatment (EVT) [1–8].

Interventional treatment of mediastinal abscess after 
spontaneous esophageal rupture and esophageal cancer 
has been shown to be safe and effective [9, 10]. However, 
there are no reports in literature of interventional treat-
ment of esophagojejunal anastomotic fistula. At our hos-
pital, we have been treating esophagojejunal anastomotic 
fistula by transnasal placement of abscess drainage cathe-
ter, decompression tube, and jejunal nutrition tube under 
fluoroscopy. The aim of this study is to report our 10-year 
experience with the use of this interventional procedure.

Materials and methods
The data of patients with esophagojejunal anastomotic 
fistula treated by the three-tube method at our hospital 
between June 2012 and September 2022 were retrospec-
tively reviewed. Patients were eligible for inclusion in this 
study if they (1) had undergone total gastrectomy and 
esophagojejunostomy for treatment of gastric cancer; (2) 
had esophagojejunal anastomotic fistula confirmed by 
the methylene blue test, gastrointestinal angiography, or 
computed tomography (CT); and (3) had received trans-
nasal placement of abscess drainage catheter, decompres-
sion tube, and jejunal nutrition tube under fluoroscopy. 
Patients were excluded if (1) they had esophagogastric 
anastomotic fistula after non-total gastrectomy, (2) they 
had duodenal stump fistula, or (3) the esophagojejunal 
anastomotic fistula had healed after conservative treat-
ment, surgical treatment, or endoscopic treatment.

The following data were collected for analysis: sex, 
age, and comorbidities; history of gastric cancer-related 
chemotherapy; pre-procedure American Society of Anes-
thesiologists (ASA) score and procedural severity score 
(PSS); pre- and post-procedure laboratory test results 
and Eastern Cooperative Oncology Group (ECOG) per-
formance status; time from surgical resection to diagno-
sis of fistula; fistula size, location, and classification; time 
from diagnosis of fistula to interventional treatment; 

extent of abscess cavity; volume of drainage from abscess 
cavity; pus culture results during treatment and follow-
up; morphological changes in fistula and abscess cavity; 
complications (infection, bleeding, shock, and so on); 
laboratory and imaging examination results; ECOG per-
formance status at last follow-up; time of healing of fis-
tula or death; and cause of death.

The institutional ethics committee approved this 
study (2022-KY-0024–001). All patients signed written 
informed consent.

Preoperative preparation
Preoperatively, all patients underwent blood routine 
examination, liver and kidney function tests, serum elec-
trolytes estimation, electrocardiogram, methylene blue 
test, upper gastrointestinal contrast study, and plain 
and enhanced chest CT scans (Fig.  1). Pre-procedure 
preparation was with fasting, gastric mucosal protective 
agents, parenteral nutrition, and prophylactic antibiot-
ics. Patients with dyspnea or oxygen saturation < 90% 
received oxygen by nasal cannula and, if necessary, tra-
cheal intubation and ventilator-assisted breathing.

Procedure
Esophagography was performed first. The nasal cav-
ity, pharynx, and esophagus were anesthetized with 
oxybuprocaine hydrochloride gel 10  min after the 
esophagography. With the patient supine on the digital 
subtraction angiography table, ioversol was administered 
orally. Frontal, 45° left anterior oblique, and 45° right 
anterior oblique views of the esophagus were studied to 
determine the position and size of the esophagojejunal 
anastomotic leakage and the extent of spillage of contrast 
(Fig. 2A–B).

Transnasal insertion of jejunal nutrition tube 
and decompression tube
Under fluoroscopy, a 0.035-inch hydrophilic membrane 
guide wire (Terumo Corporation, Japan) and a 5F ver-
tebral artery catheter (Johnson & Johnson Cordis, USA) 
were passed through one nostril and advanced through 
the pharynx and esophagus, across the esophagojejunal 
anastomosis area into the upper jejunum. The catheter 
was withdrawn, and a jejunal nutrition tube was passed 
over the guide wire 40–50  cm into the jejunum. In the 
same way, a decompression tube was inserted through 
the other nostril into the jejunum 5–10  cm beyond the 
esophagojejunostomy (Fig. 2D–E).

Transnasal insertion of abscess drainage tube
The drainage catheter and guide wire were introduced 
along the side of the jejunal decompression tube into 
the esophagus. Transcatheter esophagography was 
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performed to display the location of the esophagojejunal 
anastomotic fistula, and the catheter and guide wire were 
then advanced into the abscess cavity through the fistula. 
The lowest pole of the abscess cavity was gently probed, 
and a 5F Performa® vessel catheter (Merit Medical, 
USA) was exchanged and advanced until the tip was at 
the lowest pole of the abscess cavity. If the abscess cavity 

was large, a 5F pigtail catheter (Merit Medical, USA) was 
inserted into the abscess cavity in the same way (Fig. 2C).

Percutaneous abdominal drainage tube replacement
For patients with a percutaneous abscess drainage tube 
inserted during previous surgery, the tube was exchanged 
for a 10.2F or 12F external drainage tube, which was then 

Fig. 1  A 56-year-old female who underwent total gastrectomy and esophagojejunostomy for gastric cancer developed fever and chest tightness 
4 days after surgery. CT examination revealed communication between the esophagojejunal anastomosis and the right thoracic cavity (white 
arrow), with inflammation, atelectasis of the lung, and fluid accumulation in the pleural space

Fig. 2  A–B Esophageal angiography shows contrast overflowing through the esophagojejunal anastomosis into the right chest cavity. C Under 
the guidance of the guide wire, two straight head lateral foramen catheters enter the right pus cavity through the fistula opening; the surgical 
drainage tubes can be seen in the pus cavity. D Under fluoroscopy, the tip of the nutrient tube is seen at the proximal end of the jejunum. E The 
side openings in the gastric tube spans the fistula opening. F The surgical drainage tube was replaced with a 12-F external drainage tube; the three 
pus drainage tubes are located in the pus cavity. The range and position of the pus cavity are marked with white circles



Page 4 of 9Ding et al. World Journal of Surgical Oncology          (2023) 21:236 

connected to a negative-pressure (up to − 125  mmHg) 
suction system (Fig. 2F).

Postoperative treatment and follow‑up
Post procedure, the patients received fasting, jejunal 
nutrition, appropriate intravenous nutritional sup-
plements, and continuous negative-pressure suction 
through the abscess drainage tube. Antibiotics were pre-
scribed according to culture results. Normal-saline lavage 
was performed 1–2 times per day through the transnasal 
or percutaneous drainage tube.

Esophagography and chest CT were repeated 5–7 days 
after the procedure to assess abscess cavity size and the 
efficacy of suction (Fig.  3). When the distal part of the 
abscess cavity had healed, the position of the drainage 
tube was adjusted under fluoroscopy so that the tip was 
at the proximal part. The position of the drainage tube 
was adjusted every 2 weeks after checking the healing of 
the abscess cavity; when necessary, the drainage tube was 
replaced. The percutaneous drainage tube was removed 
when 5–7  days had passed without any drainage. The 

transnasal abscess drainage catheter was removed when 
only a thin line was seen after contrast was injected into 
the cavity (Fig.  4). The jejunal feeding tube and decom-
pression tube were retained for another week. Oral intake 
was restarted after esophagography confirmed healing of 
the fistula.

Outcomes
Post-procedure quality of life was evaluated by ECOG 
performance status. Effective treatment was defined 
as > 50% reduction in the abscess cavity size and improve-
ment in ECOG performance status from that recorded at 
admission. Treatment success was defined as complete 
disappearance of the abscess and healing of the fistula, 
with no recurrence over 6  months of follow-up. Treat-
ment failure was defined as persistence of abscess cavity 
or fistula, or fistula recurrence within 6 months, need for 
surgical intervention, or death due to esophagojejunal 
leak-related complications during treatment. In the lit-
erature, the median time to diagnosis of esophagojejunal 
anastomotic fistula is 8  days [4]; we therefore classified 

Fig. 3  Two months after the intervention, CT scan shows that the accumulated fluid in the lower lobes of both lungs has disappeared, and that the 
inflammation of the lungs has improved considerably

Fig. 4  A Follow-up esophagography shows smooth passage of contrast through the esophagojejunal anastomosis and no evidence of contrast 
agent leakage. The fistula has healed, and so the nasal pus drainage tube was removed. B Imaging of the percutaneous pus drainage tube shows 
only sinus tract development, and so percutaneous pus drainage tube was removed. C Esophagography after removal of the drainage tube
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fistulas in this study as early fistula (< 8 days to diagnosis) 
and late fistula (≥ 8 days to diagnosis).

Statistical analysis
Statistical analysis was performed using SPSS 26.0 (IBM 
Corp., Armonk, NY, USA). Continuous variables were 
expressed as means ± standard deviation. In univariate 
analysis, variables significantly associated (at P < 0.1) with 
healing of fistula in univariate analysis were included in 
multivariate Cox regression analysis to identify the inde-
pendent predictors of healing; hazard ratios and 95% 
confidence intervals (CIs) were calculated. P < 0.05 was 
considered statistically significant.

Results
A total of 64 patients (54 males, 10 females; mean age, 
63.7 ± 10.3  years) were included in this study (Table  1). 
R0 resection was achieved in all patients. Postopera-
tive pathology showed lymph node metastasis in 22 
patients. Among the 64 patients, 8 received chemother-
apy before the surgery, 2 received chemotherapy in the 
interval between the surgery and the interventional pro-
cedure, and 12 patients received intraperitoneal chemo-
hyperthermia with fluorouracil during surgery. Four of 
the patients had been diagnosed with fistula at other hos-
pitals and had been transferred to our center after fail-
ure of endoscopic treatment (1 patient with esophageal 
stent, 1 patient with titanium clip, and 2 patients with 
esophageal feeding tube). All four patients were offered 
the interventional therapy only after further surgical or 
endoscopic treatments were ruled out by the concerned 
specialists. Eleven patients had severe infection and res-
piratory dysfunction and so needed ventilator-assisted 
ventilation before receiving interventional therapy.

The most common symptom before the interven-
tional procedure was fever (37/64), and the most com-
mon signs were increased drainage and or pus-like 
changes in the discharge (35/64). The mean white blood 
cell count before the interventional procedure was 
13.4 ± 4.2 × 1012/L. The median time from surgery to 
diagnosis of fistula was 10  days (range, 1–270  days). By 
the Clavien–Dindo classification, 19 fistulas were type 
3, and 45 were type 4. Mean pre-procedure ASA score 
was 3.9 ± 0.4, mean PSS was 7.9 ± 2.1, and mean ECOG 
score was 3.4 ± 0.3. The mean time from fistula diagno-
sis to the interventional procedure was 14.7 days (range, 
0–180 days).

Insertion of abscess drainage tube, jejunal decompres-
sion tube, and jejunal nutrition tube was successful on 
the first attempt in all patients. The mean fistula diam-
eter was 6.95 ± 3.34 mm (range, 2.23–16.5 mm). While 35 
patients received abscess drainage through the transna-
sal route, 13 patients received abscess drainage through 

the percutaneous route, and 16 patients received abscess 
drainage through both the transnasal and the percutane-
ous route.

The mean drainage volume was 180  mL (range, 
10–850  mL) on day 1; the amount decreased stead-
ily from then on. The mean white blood cell count 
decreased to 7.9 ± 3.5 × 1012/L on day 3 after the inter-
ventional procedure. Culture of drainage fluid showed no 
growth in 18 patients; a single organism was grown in 21 
patients and two or more organisms in 25 patients. The 
most commonly grown organisms were Escherichia coli 
(13/64), Klebsiella pneumoniae (9/64), and Pseudomonas 

Table 1  Characteristics of the study population (n = 64)

Data are n or mean ± standard deviation

Characteristic Data

Age, years 63.7 ± 10.3

Sex

  Male 54

  Female 10

Comorbidity

  None 29

  Hypertension 12

  Cancer cachexia 11

  Diabetes 9

  Coronary heart disease 4

Clinical stage

  Stage I 3

  Stage II 14

  Stage III 37

  Stage IV 4

  Unknown 6

Pathological type

  Adenocarcinoma 61

  Squamous cell carcinoma 1

  Neuroendocrine carcinoma 1

  Unknown 1

Differentiation

  Poorly differentiated 21

  Moderately differentiation 29

  Well differentiated 14

Method of fistula diagnosis

  Esophagography 39

  Methylene blue test 12

  CT 12

  Resurgery for suspected intraperitoneal bleeding 1

  Size of fistula, mm 6.95 ± 3.34

Fistula stage

  Early fistula 24

  Late fistula 40
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aeruginosa (9/64). During treatment, there were 31 epi-
sodes of blockage of the abscess drainage tube (0–3 
times/patient) and 23 episodes of breakage of the abscess 
drainage tube (0–3 times/patient); displacement, requir-
ing readjustment of the abscess drainage tube position, 
occurred a mean of 2.7 times per patient (range, 0–11 
times).

In Cox regression analysis (Table  2), the factors inde-
pendently associated with healing were fistula stage and 

size, with late fistulas and large fistulas being predictors 
of longer healing time (Figs.  5 and 6). Age, sex, preop-
erative clinical stage, pathological type, complications, 
and treatment type were not associated with the healing 
period.

Follow‑up
Follow-up data were available for 63 patients until Sep-
tember 2022 (one patient was lost to follow-up). Median 
follow-up was for 8  months (range, 3–88  months). The 
most common complications were weight loss (21/63) 
and reflux (24/63). The fistula healed in 54 patients. The 
median healing time was 58 days (range, 7–357 days). The 
mean ECOG score of these patients was 1.9 ± 0.3. A total 
of nine patients died: four died of tumor recurrence and 
metastasis 1–7 months after operation, another four died 
of septic shock or pulmonary infection 0.5–9  months 
after operation, and one patient died of hematemesis 
1 month after operation.

Complications
During the interventional procedure, there were no cases 
of hemorrhage, suffocation, or cardiorespiratory arrest. 
One patient had gastrointestinal hemorrhage 2 days after 
the procedure, but it was controlled by emergency upper 
gastroduodenal artery embolization.

Table 2  Predictors of delayed healing of esophagojejunal fistula 
treated with three-tube method

OR odds ratio, CI confidence interval

Multivariable analysis

OR (95% CI) P

Age Not in model 0.601

Sex Not in model 0.821

Pathological type Not in model 0.867

Clinical stage (before surgery) Not in model 0.790

Comorbidity Not in model 0.398

Fistula stage 3.64 (1.55–8.59) 0.003

Size of fistula 2.40 (1.25–4.60) 0.008

Treatment type Not in model 0.108

Fig. 5  Survival curves of the early and late fistula groups
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Discussion
Onset of esophagojejunal anastomotic leakage, which 
generally occurs 5–12 days after surgery, predicts poor 
outcome. Even with treatment, the mortality rate is in 
the range of 18–65% [3]. There is still no consensus on 
the best treatment for esophagojejunal anastomotic 
fistula; however, the key principles of treatment are 
isolation of the fistula, adequate drainage, nutritional 
support, and antibiotic therapy [6, 8].

In this study, transnasal placement of abscess drain-
age catheter, jejunal decompression tube, and jejunal 
nutrition tube was performed under local anesthesia in 
awake patients. The success rate was 100% on the first 
attempt. We found that the symptoms begin to improve 
immediately after abscess drainage tube insertion.

In this study, we used two different abscess drain-
age methods: nasal and percutaneous. We generally 
prefer nasal drainage because it is non-invasive and 
simpler to perform; however, when the pus is thick or 
there is food residue in the pus cavity, we opt for per-
cutaneous drainage. For patients with surgical drainage 
tubes, we often replace the surgical drainage tube with 
an interventional drainage catheter because the latter 
is relatively smaller, easier to carry, and easier to con-
nect to the negative-pressure suction device. The inter-
ventional drainage catheter is also more convenient for 
imaging review to observe the closure of the pus cavity 

and more easily repositioned when necessary to pro-
mote healing of the pus cavity.

Current treatments for esophagojejunal anastomotic 
leakage include conservative treatment, endoscopic tita-
nium clip, over-the-scope clip (OTSC), esophageal stent, 
EVT, and surgical treatment. Although these methods 
are effective, they have limitations. Conservative treat-
ment includes clinical support, infection control with 
broad-spectrum antibiotics and antifungal treatment, 
proper drainage, and early nutritional support; however, 
these measures may not be effective for patients with 
severe infection [11]. Esophageal stent is associated with 
many complications, the most common being displace-
ment. Even with use of titanium clips or other measures 
to fix the stent, displacement occurs in 75–90% of cases 
[12, 13]. Moreover, occlusion by esophageal stent is not 
complete, and so treatment effect is uncertain; accord-
ing to literature, the success rate with esophageal stent 
is between 44 and 88% [14]. Titanium clips, OTSC, and 
EVT have been successfully used to treat large fistulas 
(> 2  cm) and chronic fistulas [1], but they are techni-
cally demanding procedures and may sometimes have to 
be performed under general anesthesia; therefore, they 
cannot be used in critically ill patients with poor car-
diopulmonary function. Although EVT has shown good 
therapeutic efficacy, with treatment time of 4–78  days 
[15] and a relatively low complication rate of only 5.56% 

Fig. 6  Survival curves of the two fistula size groups
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[14], there are reports of major bleeding during replace-
ment of the sponge. EVT requires change of the sponge 
every 3–7 days [11, 13]; moreover, the procedure has to 
be performed under gastroscopy, which is expensive and 
cumbersome. Secondary surgical repair is a supplemen-
tary method for treatment of esophagojejunal anasto-
motic leakage. It is indicated in patients who have failed 
endoscopic treatment or in those with severe complica-
tions such as intra-abdominal hemorrhage, sepsis, and 
giant anastomotic leakage; however, surgical repair is 
unsuitable for patients who have had recent surgery and 
have hypoproteinemia or for those with sepsis and unsta-
ble blood pressure [16]. The mortality rate in patients 
undergoing reoperation is 65–75% [16, 17].

Bachmann et  al. classified anastomotic fistula by 
severity according to endoscopic findings and devised 
corresponding treatment measures [18]. Endoscopic 
evaluation of fistula condition is valuable but used gas-
trointestinal imaging under fluoroscopy to identify 
contrast agent leakage and formation of pus cavity. Per-
sistence of pus in the cavity makes repair or sealing of 
fistula difficult. We believe that promoting healing of the 
pus cavity should take precedence over the closure of the 
fistula. During the treatment process, when gastrointes-
tinal imaging shows no evidence of contrast agent leak-
age, we perform gastroscopy to evaluate fistula healing. 
In previous studies, we have demonstrated that the three-
tube method is effective and feasible for treatment of 
duodenal fistula [19]. We have found that as long as the 
three-tube placement is accurate, suction is effective, and 
nutrition is guaranteed, rapid improvement in general 
condition of the patient and ultimate healing of the pus 
cavity and fistula can be achieved.

Our method of nasal insertion of abscess drainage 
catheter, jejunal decompression tube, and jejunal nutri-
tion tube for treatment of esophageal jejunostomy fis-
tula has several advantages. First, it can be performed 
under local anesthesia in the awake state and so is 
suitable for critically ill patients with poor cardiopul-
monary function. Second, placement of the tubes can 
be accurately performed under fluoroscopy. Third, the 
application of continuous suction prevents accumula-
tion of pus and creates a negative pressure environment 
that is conducive to the healing of the abscess cav-
ity. A negative-pressure environment is conducive to 
extracellular matrix remodeling and granulation tissue 
deposition and, thereby, closure of the pus cavity [20, 
21]. In theory, it reduces the probability of gastrointes-
tinal bleeding caused by the erosion of arteries in the 
abscess wall. Fourth, regular esophagography and fistu-
lography through the drainage tube can be performed 
and the position of the drainage tube adjusted to ensure 
effective drainage. When necessary, the drainage tube 

can easily be replaced by the interventional technique 
under fluoroscopy. Fifth, the procedure cost is low com-
pared with EVT under endoscopy, as EVT requires 3–8 
sponge replacements per person per session. Finally, 
drainage is an established method for treatment of 
abscesses, and interventional devices are relatively safe. 
There are reports that the misplacement and/or long-
term placement of drains close to the greater curvature 
of the stomach can cause perforation of the stomach 
wall [22]; in comparison, the catheter guide wire used 
in our method is very flexible, and its introduction 
under fluoroscopy is minimally traumatic. So far, there 
has been no report of bowel perforation resulting from 
use of interventional devices.

For successful interventional treatment, the inter-
vention should be gentle and precise. Imaging should 
be performed after placement of the drainage tube to 
confirm correct positioning of the tube; easy aspiration 
of contrast agent is proof that the drainage tube is in 
the right position. Regular imaging of the abscess cav-
ity, with adjustment of the position of the drainage tube 
when necessary, can accelerate healing. Regular tube 
care is necessary. We have found that breakage and 
blockage of the drainage tube are common. This may 
be because we presently use an angiography catheter as 
the drainage tube; we hope that a dedicated transnasal 
abscess drainage tube will become available soon.

The study has limitations. First, it is a single-center 
retrospective study, and so a selection bias is inevitable. 
Second, the sample size is relatively small. Third, there 
was no control group.

In conclusion, for gastric cancer patients with 
esophagojejunal anastomotic fistula after gastrectomy, 
interventional treatment under fluoroscopy, with trans-
nasal insertion of abscess drainage tube, decompression 
tube, and jejunal nutrition tube, appears to be a feasi-
ble, safe, and effective treatment. The interventional 
three-tube method is a promising new approach for 
treatment of esophagojejunal anastomotic fistula. This 
simple and minimally traumatic procedure can also be 
performed in very ill patients. Large multicenter con-
trolled studies are needed to confirm our findings.
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