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Objective: The aim of this study was to retrospectively evaluate the technical success
rates and clinical effectiveness of fluoroscopically guided nose tube drainage of
mediastinal abscesses and a nasojejunum feeding tube in post-operative gastro-
oesophageal anastomotic leakage (GEAL).
Methods: From January 2006 to June 2011, 18 cases of post-operative GEAL with
mediastinal abscesses after oesophagectomy with intrathoracic oesophagogastric
anastomotic procedures for oesophageal and cardiac carcinoma were treated by
insertion of a nose drainage tube and nasojejunum feeding tube under fluoroscopic
guidance. We evaluated the feasibility of two-tube insertion to facilitate leakage site
closure and complete resolution of the abscess, and the patients’ nutritional benefit
was also evaluated by checking the serum albumin level between pre- and post-enteral
feeding via the feeding tube.
Results: The two tubes were placed successfully under fluoroscopic guidance in 18
patients (100%). The procedure time for two-tube insertion ranged from 20 to 40 min
(mean 30 min). 17 patients (94%) achieved leakage site closure after two-tube insertion
and had a good tolerance of two tubes in the nasal cavity. The serum albumin level was
significant, increased from pre-enteral feeding (2.49¡0.42 g dl–1) to the post-enteral
feeding (3.58¡0.47 g dl–1) via the feeding tube (p,0.001). The duration of follow-up
ranged from 1 to 49 months (mean 19 months).
Conclusion: The insertion of nose tube drainage and a nasojejunum feeding tube
under fluoroscopic guidance is safe, and it provides effective relief from mediastinal
abscesses in GEAL after oesophagectomy. Moreover, our findings indicate that two-
tube insertion may be used as a selective procedure to treat mediastinal abscesses in
post-operative GEAL.
Advances in knowledge: Directive drainage of mediastinal abscesses in post-operative
GEAL may be an effective treatment.
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Mediastinal leakage occurs in about 7% of distal
oesophageal resections and is associated with a mortality
rate of up to 60% [1, 2]. Although the amounts of post-
operative anastomotic leakage can be rather slight, the
leakage is a major source of mortality and morbidity [3].
The leading causes of death in patients with mediastinal
abscesses are infection and nutritional deficiency [4, 5].
Mediastinal abscesses form a potentially devastating
condition in gastro-oesophageal anastomotic leakage
(GEAL). Historically, intravenous antibiotics combined
with surgical debridement have been the mainstay of
therapy [6]. Rethoracotomy extended procedure, how-
ever, carries considerable risks for a critically ill patient
[5]. Han et al [7] treated patients with mediastinal abscess
with stent placement and nasal–oesophagal drainage,
while percutaneous drainage was applied under the
guidance of CT [8, 9] or endoscopy [10, 11]. Drainage
may be a promising treatment for mediastinal abscess in

GEAL. In this study, we determined the feasibility and
effectiveness of using two-tube insertion under fluoro-
scopic guidance in the treatment of mediastinal abscess in
GEAL. The effect of treatment was evaluated by time
interval of the leaks’ closure and the effect on nutritional
status was evaluated by serum albumin level.

Methods and materials

18 patients with mediastinal abscesses in post-operative
GEAL underwent two-tube insertion under fluoroscopic
guidance from January 2006 to June 2011. The 18 patients
underwent oesophagectomy with intrathoracic oesophago-
gastric anastomotic procedures for oesophageal and cardiac
carcinoma. 12 patients were male and 6 were female, and
their ages ranged from 38 to 70 years (mean 59 years). 3 of
the patients were TNM (tumour, node, metastasis) stage I
oesophageal carcinoma patients, 10 were TNM stage IIa, 2
were TNM stage IIb and 3 were TNM stage III [12]. Frozen-
section analysis of resected margins by a skilled pathologist
was available, and resection margins were cancer-free in all
cases. The retrospective study was approved by the
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Institutional Review Board of our hospital and the Ethics
Committee of the Institute for Medical Science. The
procedure was explained to all of the patients in detail,
and written consent was obtained from all the patients prior
to the procedure. The mean maximum diameter of leakages
was 5.4 cm, which was measured by CT examination. Signs
and symptoms were present in all patients (100%), and
included high fever in 17 patients, shortness of breath in 11
patients, chest pain in 10 patients and arrhythmia in 3
patients. The leakages in 13 patients (72%) were confirmed
by first radiographic contrast examination. Five (28%) of
these patients had initially negative contrast examination
results, but they were all eventually proven to have
anastomotic leakage by repeated radiographic contrast
examinations 4–7 days later. The leakages in all patients
were confirmed by first CT examination (Figure 1). The two
tubes were removed after the leak’s closure testified by CT
findings. Time interval means the length of the period of
treatment with the tubes.

Interventional procedure

Nasogastric placement of drainage tube through
the abscess

All the procedures were performed by two skilled
interventional radiologists. The patients lay in the supine
position, which allowed an easy performance of interven-
tional manoeuvres, and optimal fluoroscopic visualisation
of the leak. A 0.035-inch guidewire (Terumo, Tokyo, Japan)
and a 4F H1 catheter (Terumo) were advanced into the
oesophagus through one nasal ostium under fluoroscopic
guidance (DSA, Angiostar; Siemens, Germany). When the
H1 catheter got near to the leakage, Omnipaque (GE
Healthcare, Waukesha, WI) was observed to see where the
leak was. The catheter was then twisted for getting into the
abscess. The fluid collection aspirated through the catheter
was sent for bacterial culture. The prosthesis delivery
system was then advanced over the guidewire until a 10F

Flocare polyurethane unweighted feeding tube (Nutricia
Export BV, Amsterdam, Netherlands) was sent into the
abscess (Figure 2). We suggest that the backward distance
of the tube to the leak should be ,5 cm. The Flocare tube
was connected to a low-pressure continuous vacuum
pump, for which the negative pressure was about
8–10 mmHg. The fluid collection was observed every day
for its colour and total quantity.

Nasogastric placement of feeding tube of jejunum

A 4F H1 catheter (Terumo) was advanced into the
oesophagus through the ipsilateral nasal ostium. When the
H1 catheter had got into the stomach, an Amplatz superstiff
exchange guidewire (Medi-Tech/Boston Scientific, Natick,
MA) was then inserted via the catheter into the distal
portion of the jejunum. A 10F Flocare polyurethane
unweighted feeding tube (Nutricia, Fribourg, Switzerland)
was inserted into the jejunum using the guidewire. Contrast
medium (Omnipaque; GE Healthcare) was injected through
the Flocare feeding tube to verify the success of the
manipulation. Essential nutrients were poured into the
jejunum through the Flocare feeding tube.

When daily volume of the fluid drainage was reduced
to 5–10 ml, the drainage tube could be gradually pulled
back (Figure 3) because the adhesion between the lung
and the mediastinal wall had formed already at the end of
the tube. The two tubes were removed when the leakage’s
closure was confirmed by CT scan. Under the fluorosco-
pical guiding the drainage tube was pulled back from the
distal end to the proximal end of the vomica.

Figure 1. The intrathoracic anastomotic leak was confirmed
by CT at 1 week post-operation. The fistula located in the
posterior mediastinum (white arrow).

Figure 2. A nose drainage tube (white arrow) was inserted
through the fistula with fluoroscopic guidance and the distal
tip of the drainage tube was positioned at the bottom of the
abscess cavity. A feeding nasojejunum tube (black arrow)
was placed during interventional operation for post-opera-
tive enteral nutrition supply.
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Immediate technical success was defined as successful
insertion of the two tubes without any problems. Clinical
success was defined as closure of the leakage site (Figure 4),
which was confirmed by follow-up CT examination
(Figure 5). The patients’ nutritional benefit was evaluated
by the serum albumin level change between the pre- and
post-enteral feeding via the feeding tube. The differences
in the means were evaluated with the use of t-test.

Results

Immediate technical success was achieved in all
patients (18/18 patients; Table 1). All patients had a good
tolerance of two-tube in nasal cavity. Shortness of breath
and nasal mucosa diabrosis were not seen in any patients.

The procedure times for two-tube insertion ranged
from 20–40 min (mean 30 min). The procedure time was
dependent on the detection of the leakage site. 17
patients (17/18) experienced symptomatic relief. One
patient with diabetes mellitus achieved successful two-
tube insertion; the leakage did not close and the patient
required surgical exploration for repair of the leak.
However, the patient died of sudden uncontrollable
hematemesis on the fifth day after the surgical debride-
ment. The mean time interval of the leakage treatment
was 13.1¡3.5 days (standard error of the mean with
95% confidence intervals). The median follow-up time
was 19.3 months (range 1–49 months). No patient was
diagnosed with leak recurrences.

The patient’s nutritional benefit was shown by the
increasing serum albumin level after enteral feeding via
the nasojejunum feeding tube. The mean serum albumin
level was 2.49¡0.42 g dl–1 (standard error of the mean
with 95% confidence intervals; range 1.77–3.59 g dl–1) in 7

days pre-enteral feeding tube period and 3.58¡0.47 g dl–1

(standard error of the mean with 95% confidence
intervals; range 2.53–4.78 g dl–1) in 7 days post-enteral
feeding via the feeding tube. The differences in the mean
were significantly increased between pre- and post-
enteral feeding via the feeding tube (p50.00087).

Discussion

Mediastinal abscesses are a rare and potentially fatal
condition. Mortality, often from overwhelming sepsis,
can occur in as many as 40% of cases when the diagnosis

Figure 3. 11 days post-operation, the fistula had become
smaller; we changed the position of the drainage tube to
keep optimum drainage.

Figure 4. The fistula closed on 14 days post-operation. The
fistula’s closure was testified by CT and gastrointestinal series.

Figure 5. The clinical success of the operation was con-
firmed by follow-up CT examination.
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is not readily suspected and treatment is delayed [13, 14].
Mediastinal abscesses arise from a variety of causes,
including head and neck infections, trauma or surgery,
and so on [15–17]. Abscess formation is a life-threatening
post-operative complication of oesophagogastric sur-
gery. Mediastinal abscesses in GEAL are a special kind
of pyothorax. In our opinion the key in management is
adequate and effective drainage. Previous studies have
revealed that most of the mediastinal abscesses were
in contained leaks [18–20]. It is difficult to deal with
this type of abscess by the conventional chest tube.
Nasogastric placement of drainage tube through the
abscess in our study may be a helpful treatment. We
successfully applied the drainage tube through the leak
for the treatment of mediastinal abscesses in 18 patients.
17 patients (94%) experienced symptomatic relief. The
mean time interval of tube drainage was 13 days, which
is similar to the 14 days found in previous studies [9, 11].
More important is the leaks’ closure.

In our study one patient with diabetes mellitus received
surgical exploration for repair of the leak after the failure
of two-tube treatment, but he died of sudden uncontrol-
lable hematemesis on the fifth day after the surgical
debridement. Repeat operation rates for post-operative
GEAL are as high as 24%, and involve resection and
revisions of the original anastomosis [21, 22]. While
Turkyilmaz et al [23] found that the mortality rate of the
second operation was high in patients who suffered from
GEAL, in our opinion the patients with mediastinal
abscesses in GEAL were always emaciated and could
not tolerate the second surgery operation.

Some studies [24–26] concluded that stent placement
has been shown to be an excellent treatment in patients
with mediastinal abscess in GEAL, while others [27]
revealed that certain problems might be associated with
stent placement and removal: insufficient closure of the
leaks, stent migration and development of strictures after
stent removal, severe complications such as bleeding and
food blockage, and hard removal because of the growth
of granulation tissue. Han et al [7] treated the patients of
mediastinal abscess with stent placement and nasal-

oesophagus drainage. In our opinion, drainage is
essential, while stent placement is not very suitable in
our patients because the leakages in our study can be
deemed as optimal.

In 1984, Gobien et al [8] described a series of 12 patients
with mediastinal abscess, in 6 of whom successful
percutaneous drainage was achieved. Since then, drainage
has been applied in treatment of mediastinal abscesses
under the guidance of CT or endoscope. But little has been
written regarding the use of tube drainage under fluoro-
scopic guidance in the management of mediastinal
abscesses [28]. The results of the present study show that
two-tube drainage was technically successfully in a single
setting in 17 abscess drainage attempts (94%).
Percutaneous drainage under the guidance of CT deter-
mined with whether the patient can be positioned
appropriately for percutaneous access, whether the
abscess is sufficiently away from vital mediastinal
structures to minimise the complication risks [9]. Our
method can avoid the risks. Fluoroscopic placement
requires less additional sedation, whereas endoscopic
placement allows direct visualisation of GEAL, and it
can be performed without additional X-ray support.
However, the catheter used in our study has a consider-
ably smaller diameter than the endoscopy instrument, and
is thus better able to get into the narrow fistula.

The enteric feeding might contribute to the general
nutritional correction from the post-surgical status, and
this might contribute to recovery of mediastinal abscess
and closure of anastomotic leakage. Routine jejunostomy
to nutritional support is a traumatic method. But the
nasogastric placement of a nutritional tube under fluoro-
scopic guidance can avoid injury to the jejunum. Also, total
parenteral nutrition is expensive, and it has a high rate of
complications. The enteral feeding allows for a high serum
albumin level compared with total parenteral nutrition
[29]. In our study, the patient nutrition benefit showed a
significantly increased serum albumin level after enteral
feeding (p,0.001). In our view, food intake can irritate the
mucosa at the anastomotic site and aggravate the
mediastinal abscess, because the digestive slice can

Table 1. Data in fluoroscopically guided two-tube insertion for relief of mediastinal abscesses in GEAL

Number
Age
(years)/sex Stage Operation procedure Location

Duration
(days) Further treatment Follow-up, months

1 44/M III Left Ivor–Lewis Posterior 7 No 15 (died owing to recurrence)
2 56/M IIa Left Ivor–Lewis Posterior 12 No 24
3 61/M I Left Ivor–Lewis Anterior 8 No 49
4 63/F IIa Left Ivor–Lewis Posterior 10 No 33 (died owing to recurrence)
5 70/F IIa Left Ivor–Lewis Posterior 18 No 23
6 48/F IIb Left Ivor–Lewis Posterior 15 No 31 (died owing to recurrence)
7 55/M IIa Left Ivor–Lewis Posterior 13 No 14
8 57/M III Left Ivor–Lewis Posterior 12 No 10 (died owing to recurrence)
9 67/F IIIa Left Ivor–Lewis Anterior 14 No 21
10 51/F I Left Ivor–Lewis Posterior 13 No 33
11 63/M IIa Left Ivor–Lewis Posterior 17 No 21 (died owing to recurrence)
12 66/M IIa Left Ivor–Lewis Posterior 9 No 15
13 70/F III Left Ivor–Lewis Anterior 11 No 13 (died owing to recurrence)
14 60/M IIa Left Ivor–Lewis Posterior 12 No 21
15 57/M I Left Ivor–Lewis Posterior 15 No 19
16 59/M IIa Left Ivor–Lewis Posterior 16 No 18
17 62/M IIa Left Ivor–Lewis Anterior 21 Rethoracotomy 1 (died of haematemesis)
18 38/M IIb Left Ivor–Lewis Posterior 13 No 25 (died owing to recurrence)

GEAL, gastro-oesophageal anastomotic leakage; F, female; M, male.
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continuously enter the abscess from the fistula. Ott et al
[30] had reported a success rate for fluoroscopic placement
of 90%, with a tube placed into the jejunum in 53% of
patients and placed into the duodenum in 47% of the
patients. In the present study, the tubes were placed
fluoroscopically in the jejunum in all patients, and the
mean procedure time was 30 min. In some studies the
nasogastric decompression tube was placed routinely [28].
But in our study the nasogastric decompression tube was
not placed due to the effect of the gastric acid inhibitor.

There are some limitations in our study. One of these
was the retrospective and non-randomised study design.
This question warrants further investigation. Another
limitation was that some patients feel discomfort; how-
ever, in our study all patients had a good tolerance of the
two tubes in the nasal cavity, and shortness of breath and
mucosa diabrosis were not observed in any patients.

In summary, fluoroscopically guided nasal tube
drainage of mediastinal abscesses and nasojejunal feed-
ing tube use appear to be associated with high technical
success and clinical effectiveness rates in our study. We
suggest that two-tube insertion may be considered as an
alternative therapeutic option for patients with mediast-
inal abscesses in GEAL.
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