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Abstract:    Aim: To discuss the merits of “tubes treatment” for esophageal fistula (EF). Methods: A 66-year-old female who 
suffered from a bronchoesophageal and esophagothoratic fistula underwent a successful “three tubes treatment” (close chest 
drainage, negative pressure suction at the leak, and nasojejunal feeding tube), combination of antibiotics, antacid drugs and nu-
tritional support. Another 55-year-old male patient developed an esophagopleural fistula (EPF) after esophageal carcinoma op-
eration. He too was treated conservatively with the three tubes strategy as mentioned above towards a favorable outcome. Results: 
The two patients recovered with the tubes treatment, felt well and became able to eat and drink, presenting no complaint. Con-
clusion: Tubes treatment is an effective basic way for EF. It may be an alternative treatment option. 
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INTRODUCTION 
 

Esophageal fistula (EF) is an unusual congenital 
malformation or acquired complication. It can be 
basically classified into categories, including tra-
cheo-esophageal fistula (TEF), bronchoesophageal 
fistula (BEF), esophago-mediastinal fistula, anasto-
motic fistula, esophageal-aortic fistula (EAF) and 
esophagopleural fistula (EPF), and so on. Various 
curative and palliative approaches have been em-
ployed for EF patients, but minimal invasive tech-
niques are the means to less morbidity and short 
hospitalization. The direct beneficiaries are the EF 
patients. However, conservative tubes treatment had 
rarely been documented in the past. We here report 
two successful cases with different types of EF, which 
were treated by intubation. The final diagnosis was 
made by imaging and endoscopy. 

The evident outcome implies that tubes treat-
ment can both reduce the need for operative inter-
vention and create sufficient preparation for further 
surgery. Meanwhile, it significantly shortens the 
course of hospitalization and improves patients’ 

quality of life. According to the complexity of clinic 
illness, this curative approach is also a good candidate 
for the treatment of EF. It is safe, cheap, less painful 
and effective, although more experience is needed. 

 
 

CASE PRESENTATION 
 
Case 1 

A 66-year-old female patient suffered from 
postprandial thoracoabdominal pain at the right side 
for 2 weeks. She was admitted to the local clinic. 
Endoscopy initially disclosed only an esophageal 
diverticulum with erosion. Chest X radiographs 
(CXR) showed right lower lung infection and me-
dium right pleural effusion. She showed no im-
provement after anti-infection therapy and was re-
ferred to our hospital due to the onset of chest op-
pression and marked respiratory distress. Routine 
physical examination revealed slight elevation of 
temperature, accelerated respiration (28 breaths per 
minute), decreased breath sounds in the right lower 
lung with moist rale, tenderness in epigastrium, and 
no rebound tenderness. Laboratory test showed total 
leukocyte count of 15 200 µl−1, neutrocyte 80% and 
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slight elevation of the liver zymogram, except low 
serum albumin (24.8 g/L). Computed tomography 
(CT) scan showed free mediastinal air and collapsed 
right lung tissue. A triangle shaped diverticulum in 
mid-esophagus was confirmed by a radiopaque 
swallow, the contract-medium seen entering the right 
bronchus and thorax (Figs.1 and 2). Endoscopy de-
tected rupture of the esophageal wall 26~31 cm from 
the incisors with a 2 cm×3 cm diverticulum (Fig.3). 
Direct repair and intraluminal stenting was consid-
ered as high risk for her severe physical condition and 
diffuse contamination in the thorax. Tissue adhesive 
was unsuccessful. For the closure of the fistula, na-
sogastric aspiration was applied at the wound edge, 
and thoracic drainage was used to remove the excess 
effusion rapidly. Aspirate smear check revealed white 
blood cell (WBC)+++/high power (HP) microscope. 
A 3rd generation cephalosporin was administered. 
Enteral nutrition (EN) by nasojejunal feeding was 
intended to maintain integrity of the intestinal mucosa, 
preventing its atrophy due to not being used. Twenty 
days later, esophagography estimated a small diver-
ticulum about 2 cm×0.5 cm that communicated with 
bronchus. When the disease was controlled fifty-six 
days later, the patient was discharged from the hos-
pital. Another thirty days later she was asymptomatic. 
The fistula healed spontaneously later. She was fol-
lowed up for 7 years without recurrence of symptoms 
from the diverticulum remnant. 

 
Case 2 

A 55-year-old male patient underwent 
esophagectomy and esophagogastroanastomosis for 
medium-high differentiated squamous cell carcinoma 
at the mid-esophagus, no lymph node metastasis. Ten 
days later when he was fed with soya milk, 
white-wadding fluid was readily seen in the drainpipe 
after methylene blue swallow. The dye leaked from 
the drainpipe in half a minute after methylene blue 
swallow. Esophagography with meglumine diatria-
zoate testified left diversion of the drug in the anas-
tomosis, but it blurred in the pylorus and distal small 
intestine (Fig.4). Endoscopy showed an anastomotic 
fistula of 0.8 cm diameter 31~33 cm from the incisors. 
Clip, sewing thread and thoracic drainpipe could also 
be seen (Fig.5). To avoid the trauma of re-operation, 
he was also managed conservatively with the previ-
ously described therapy. Nutritional fluids were in-

fused by an 8 FR, 240 cm long TTC (through the 
channel) nasojejunal feeding tube (Fig.6), combined 
with adequate antibiotics and antacids. Another gas-
tric tube was placed under endoscope over a 
guidewire in the area to draw the gastric fluid outside, 
preventing stimulation of the wound edge. He was 
dismissed on the postoperative 55th day with normal 
blood values, no fever, and on a semi-liquid diet. On a 
follow-up of 6 months, he reported no complaint. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSION 
 

A fistula is by definition, an abnormal commu-
nication between two epithelial surfaces. Though EFs 
have low incidence, there are multiple causes. Con-
genital EFs belong to dysplasia, such as esophageal 
atresia and TEF. Secondary EFs usually happen after 
instruments, surgery, trauma, barotraumas (Boer- 

Fig.2  Esophageal barium imaging showed a right
diversion in middle segment. Contrast agent overflew
to the right bronchus and thorax 

Fig.1  Meglumine diatriazoate taken orally was noted
on the esophagogram. A triangular out-pouching from
the right lateral wall of the thoracic esophagus was
visualized (white arrow) 
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haave’s syndrome), tumor, radiation/laser therapy, or 
infection associated with empyema and communicate 
with the right pleural cavity due to anatomical reasons. 
Early fistulization is usually due to iatrogenic injury 
or esophageal devascularization. Late fistulas corre-
late with empyema, para-esophageal abscess forma-
tion and lymph node metastasis (Evans, 1972; Masard 
et al., 1994). Esophageal diverticulum rupture is a 
rare life-threatening episode. For case 1 mentioned 
above, the tiny opening of the diverticulum was not 
visible under endoscope in the local clinic. There 
might have been an interval of many hours between 

(a)                                                 (b)                                              (c)                                              (d) 
Fig.3  Endoscopic appearance of a diverticulum 26~31 cm from the incisors (black arrow) (a), normal part (b), na-
sojejunal intubation (c), and negative pressure suction placement (d) 

(a) (b) 
Fig.4  Esophagography with meglumine diatriazoate showed a left diversion of the agent. (a) Thoracic gaster is full
filling; (b) Few linear contrast agents could be seen in the pylorus, blurred in the distant small bowel 

(a)                                                           (b)                                                          (c) 

Fig.5  Endoscopic view of the thoracic drainpipe (a), sewing thread (b) and the clip (c) respectively 

Fig.6  Endoscopy displaying the nasojejunal intubation
about Treitz’s ligament distance 
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the endoscopy and the appearance of sign and 
symptoms of overt laceration. When infection at the 
diverticulum apex resulted in blowout, the diverticu-
lum communicated with bronchus and thorax, and the 
signs and symptoms were progressive. So it was easy 
to ignore the complexity in the early stage. 
Co-existence of esophageal diverticulum with carci-
noma has also been reported. Thus, doctors should 
pay close attention to the diverticulum, if combined 
with the patient’s degenerated clinical status. 
Awareness of the risk and productive decisions fa-
vorably influence the outcome. 

After an extensive review of the published lit-
erature, we found a variety of techniques available 
currently. Thoracoplasty, muscle flap repair of the 
esophagus, surgical stapler, intraluminal stents, tissue 
adhesive (fibrin glue, etc.), and endoclips have seen 
successfully used by doctors (Siddiqui et al., 2007; 
Fernando and Benfield, 1996; Asaoka et al., 1988; 
Sethi and Takato, 1978; Adler et al., 2001; Agosti et 
al., 1978; Hu et al., 2004; Dosios et al., 2005; Mar-
jolein and Peter, 2005; Eng et al., 1994; Solt et al., 
1998; Kishi et al., 2005; Chryssostalis et al., 2005; 
Teitelbaum et al., 2005; Alberti and Alberti-Flor, 
2005; Raymer et al., 2003; Okita et al., 2005; Truong 
et al., 2004; Talbot et al., 2007; Chappell and Heck, 
2007; Gutiérrez San Román et al., 2006; Shichinohe 
et al., 2006; Rieder et al., 2006; Nguyen et al., 2006; 
Garand et al., 2006; Harries et al., 2004). The mor-
bidity and mortality appear dramatically diminishing. 
The proposed conservative treatment is not innova-
tive as it had been used quite often in the past, but 
literature is scarce on the topic (Sano et al., 1989; 
Sarli et al., 2006; Zueger et al., 1997; Nozoe et al., 
1998). Nowadays newer methods have been devel-
oped (stents, endoclips, etc.), which are not necessar-
ily better when compared to the old ones (Castriconi 
et al., 2005; Raymer et al., 2003; Freeman et al., 2007; 
Baltayiannis et al., 2006; Montesano et al., 2006; 
Rabenstein et al., 2006; Metz et al., 2006). Conse-
quently, knowledge and experience on the application 
of the old methods are diminishing especially in 
young doctors. 

Nevertheless there are situations where the new 
methods have failed or cannot be applied e.g. lack of 
infrastructure, lack of know-how, non-consenting 
patient, etc. Similarly, there are situations (too old 
patients, malnutrition, severe inflammation) when 

operation/re-operation for EF is not possible. In these 
cases one should know how to deal effectively with 
the EF, what to expect, and when to expect it. Com-
prehensive conservative interventions including 
drainage, antibiotics, gastroprotectants, negative 
pressure suction and nutritional support play an im-
portant role at this time. Tubes should be placed on 
the right place in accordance with the different types 
of EFs. To our knowledge, persisting proximal eso-
phageal suction can prevent gastric juice reflux and 
passage into the thorax, avoiding infection spread in 
the early stage. Prompt sufficient close chest drainage 
and lavage is helpful in cleaning the accumulated 
effusion in the thorax, eradicating the emphysema 
thoroughly, and promoting expansion of the lung 
tissue. EN seems to be replacing para-enteral ali-
mentation nowadays to maintain the mucosa integrity 
in case of failure of the bowel function. Some fistulas 
especially those of non-malignant origin may seal 
spontaneously with medical treatment, which is also 
an expeditious preoperative measure. Other advan-
tages of the “three tubes treatment” are that: easy to 
carry out and well tolerated by the patient. It presents 
low risk of complications, and tube care, feeding and 
removal can be performed easily anywhere; also in 
some cases the cost is lower because no hospitaliza-
tion is required. Low viscosity, nutritionally complete 
liquid diet formulations and patient tolerance of tube 
placement have made nasojejunal tube placement a 
popular method for feeding malnourished patients.  

Strategies and plans for EF patients should be 
modified depending on different stages, patterns, and 
places of the fistula, the patient’s general feature and 
personal desire. In addition, both the available exper-
tise and equipment and the results of prospective, 
randomized studies should be taken into considera-
tion. A careful drain management allows a good out-
come in patients with fistula.  
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