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Video-thoracoscopic approach, without suture, of late thoracic
esophageal perforations

Abordagem video-toracoscopica, sem sutura, das perfuragoes do es6fago
toracico diagnosticadas tardiamente
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ABSTRACT

Objectives: to evaluate the use of video-thoracoscopy, in the treatment of late perforations of the thoracic esophagus, without suture or
organ resection. Methods: retrospective analysis of patients with late diagnosis (> 12 hours) of thoracic esophageal perforation treated by
video-thoracoscopy, without suture or organ resection, over a 15-year period. Results: sixteen patients were operated on, ten men and
six women, aged between 48 and 66 years, with time between the diagnosis of the perforation and the surgery ranging from 16 to 26
hours. All patients underwent video-thoracoscopy, with pulmonary decortication, pleural loculations approach, opening of the mediastinal
pleura near the perforation site and debridement of the devitalized tissues, followed by double drainage of the pleural cavity. No esopha-
geal suture or resection was performed, and the patients evolved with complete closure of the lesions, without deaths. Conclusion: the
video-thoracoscopic surgical approach was able to control pleural infection, pulmonary expansion and enable complete regeneration of the

esophagus with late-diagnosed perforation.
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INTRODUCTION

Technological development, coupled with reduced
costs and increased professional training, allowed
access to diagnostic and surgical procedures of the
upper digestive tract now widely available in hospitals,
clinics and health care facilities. In particular, high
digestive endoscopy (HDE) has been used in situations
with varying degrees of complexity for diagnosis
and treatment, and therefore, perforations of the
esophagus have been diagnosed in greater numbers,
although their treatment is still a challenge for
surgeons'?,

The esophagus is an organ with a peculiar
anatomical structure, as it does not have a serous
coating and is related to several noble structures. This
makes its access difficult, and the various surgical
techniques used in the treatment of its lesions,
grounds for discussion and controversy. In addition,
it is not infrequent for esophageal perforations to

have late diagnosis due to the absence of specific
signs and symptoms, which warrants a high degree
of suspicion by the attending physician, since the
delay in the identification of such lesions may lead to
severe local and systemic inflammatory and infectious
complications, with high morbidity and mortality2.

It is not uncommon that perforations of the
thoracic esophagus, whether by trauma or medical
instrumentation, are only noticed when the patient
already shows signs of pleural empyema or sepsis®.
At this time, both the perforated esophagus and the
surrounding tissues are swollen and friable, rendering
the surgical manipulation of the organ difficult and
dangerous®. In such cases, the surgeon’s insistence on
correcting the perforation through sutures, partial or
total esophagectomy, and derivations of alimentary
transit invariably causes an increase in surgical time,
an intense systemic inflammatory response and a high
risk of complications, death or severe sequelae being
common?3>.
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In view of this scenario of uncertainties, the
objective of this study was to evaluate the impact
of thoracoscopy in the treatment of late thoracic
esophagus lesions, without suture or organ resection,
a diagnostic technique and surgical approach adopted
by us for more than 15 years.

METHODS

This is a retrospective analysis of patients
with late diagnosis of thoracic esophageal perforation
treated by thoracoscopy, without suture or organ
resection, from a database prospectively collected
from January 2000 to January 2015, which was
approved by the Ethics in Research Committee.

The same surgical team operated the
patients, always using the same approach. All had uni
or bilateral pleural effusion and at least two systemic
signs of inflammatory response: tachycardia and
tachypnea. We excluded patients with perforation of
the cervical esophagus, as well as those in whom the
diagnosis was made immediately, allowing primary
suture. We excluded two patients with punctiform
perforation of the thoracic esophagus, diagnosed by
digestive endoscopy, in whom computed tomography
(CT) with oral and venous contrast did not identify
collections in the mediastinum or pleural cavity,
and were treated with enteral diet via nasoenteric
catheter and venous antibiotic therapy. We indicated
surgery in patients presenting mediastinal collection
or evident extravasation of contrast identified at CT
(Figure 1).

In this way, we obtained a homogeneous
sample, with patients who had a preoperative, late
diagnosis of thoracic esophageal perforation. We

Figure 1. A) Contrast extravasation,; B) Pneumomediastinum.

classified as late diagnosis the one made more than
12 hours after the event that caused the perforation.

Surgery consisted of thoracoscopy, with
pulmonary decortication, approach to pleural
loculations, opening of the mediastinal pleura near
the perforation site and debridement of the devitalized
tissues, followed by a double drainage of the pleural
cavity, one drain anterior to the lung, and the other,
posterior. We always placed the posterior drain near
the perforated area. We performed esophageal
suture in no patient, nor did we use esophageal shunt
(esophagostomy) proximal or distal to the lesion.
In addition, we did not performed partial or total
esophagectomy in any of the cases.

All patients were admitted to an intensive
care unit in the immediate postoperative period.
Antibiotic therapy directed to Gram negative and
anaerobic germs was initiated empirically and, when
necessary, the scheme was altered based on cultures
of blood or secretions of lung, pleura and mediastinus.
All patients were submitted to daily postoperative
radiological control in the first three days.

RESULTS

Inthe study period, we operated on 16 patients,
ten of them were male and six were female. Patients
were aged between 48 and 66 years (median: 58.5;
mean: 57.3). The time elapsed between the esophageal
perforation and thoracoscopy ranged from 16 to 26
hours. Figure 2 shows the etiology of the lesions.

Pleuritic chest pain was present in 11 of the
16 patients (68.7%) and fever in 9 (56.25%). All had
the diagnosis of perforation confirmed by imaging
methods or under direct vision, as shown in table 1.
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Figure 2. Etiology of esophageal perforations.
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Table 1. Method used for the diagnosis of esophageal perforation and
oral contrast used.

Method * n (%)
Chest CT /contrast: lodine 8
Chest _CT /cqntrast: iodine and upper 6
gastrointestinal endoscopy
Chest CT /contrast: lodine and barium 1
Upper gastrointestinal endoscopy 1

* All CT scans were performed with intravenous contrast.

Among the 15 patients submitted to iodinated
contrast-enhanced CT, in only one case no extravasation
of contrast was detected for the mediastinum. In this
single case, we then used the barite contrast, with
adequate identification of extravasation.

All patients underwent thoracoscopy under
general anesthesia. We used selective orotracheal
intubation in 12 of the 16 patients (75%), and
intubation with a common orotracheal tube, in four
cases. We used three ports with 10 mm trocars and
conventional video-surgery material. We submitted no
patient to intercostal retraction.

Eight patients (50%) required a contralateral
pleural approach, three (37.5%) of them being
thoracoscopy due to multiloculated pleural effusion. In
the other five, we installed a water-filled pleural drain,
with complete resolution of the pleural effusion.

The site of the fistula guided us as to the
hemithorax to approach surgically, and the technique
was the same for higher or lower lesions in the thorax.
The only lesion location of capable of generating access
doubts is the cervico-thoracic transition, particularly
those 3 cm above the clavicle level. These lesions are
amenable to cervical approach and the drains can be
inserted through the neck to reach the mediastinum.

In all operated patients, we used oral cavity
aspiration in the first 72 hours, to reduce saliva
contamination. In patients who were awake and
oriented in the immediate postoperative period, instead
of aspiration we orientated not to swallow the saliva.

Table 2 shows the time for healing of the
esophageal lesion, which we characterized as the
interval between surgery and the removal of the last
pleural drain, and beginning of the oral diet.

All  patients presented complete healing
of the esophagus with the sutureless approach. In
patients who underwent jejunostomy, we started
the diet, on average, about 12 hours after surgery.
We reintroduced oral feeding only after ingestion
of the methylene blue dye (2 ml diluted in 100 ml of
water) to rule out the possibility of pleural drainage-
guided fistula. We performed this test with the patient
with adequate level of consciousness and no clinical
evidence of esophageal secretion through the drain.
Even so, prior to the removal of the posterior thoracic
drain, positioned near the lesion, we performed a chest
CT with esophagography, using an iodinated contrast
associated with a thickener. The length of hospital stay
ranged from 16 to 68 days, with a mean of 46.31 and
median of 49. There were no deaths in this series.

DISCUSSION

The patient with late diagnosis of thoracic
esophagus perforation may present, in addition

Table 2. Time between surgery and the definitive closure of the eso-
phageal fistula.

Patient Days
1 50
2 43
3 60
4 45
5 49
6 46
7 51
8 35
9 42
10 57
11 25
12 28
13 14
14 27
15 55
16 8
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to the systemic infectious condition, ventilatory
complications due to pulmonary incarceration
resulting from infectious pleural effusion®’. The
treatment method proposed here has the objective
of effective rehabilitation of the pleural cavity, with
the elimination of pleural loculations, which allows
adequate lung re-expansion, associated with anterior
and posterior pleural drainage’®, the posterior one
located near the site of the esophageal lesion. We
also propose the exclusion of the oral route, which
allows the regeneration of the esophagus without
the need for suture or organ resection, hampered by
the intense local inflammatory process. The longer
surgical time required for more complex operations,
such as esophagorrhaphy or esophageal resection,
would greatly increase treatment-related morbidity.

Although not used in all our patients, we
currently recommend feeding jejunostomy, which is
a simple, fast, low-morbidity procedure that allows
early initiation of enteral feeding. Parenteral diet is
reserved for patients with paralytic ileus that makes
the enteral diet of early onset unfeasible. We have
used decompressive gastrostomy at the beginning
of the experience with this type of patient with the
objective of reducing a possible gastroesophageal
reflux, with irritation of the injured area, but we
no longer use it, without any negative effect on
treatment.

The literature reports several treatment
options for late-diagnosis esophageal lesions'®,
The suture with pediculated flap protection over the
perforated area is time-consuming and most teams
indicate thoracotomy, given the difficulty in carrying
out the dissection and suturing with a video-surgery
approach. Nevertheless, we consider that the index
of postoperative fistulas is high with this type of
approach. By our evaluation, when the diagnosis of
the esophageal lesion is late, the suture of the organ
invariably opens, leading the patient to the situation
in which he/she was before the surgery, which is
the open esophagus requiring a drainage approach.
Thus, we advocate that primary suture in the setting
of esophageal perforation with delayed diagnosis is
contraindicated, with little controversy on this issue in
the literature™*.

One option considered minimally invasive is
the use of esophageal orthoses of different models®.
The main drawbacks of this approach are the high
cost, the possibility of displacement of the orthosis
and the eventual impossibility of complete occlusion
of esophageal secretions between the orthosis and
the wall of the organ, leading to contamination of
the mediastinum®''. Regardless of the displacement
and/or progressive mediastinal contamination by the
secretion, if there is collection in the mediastinum,
pleural effusion, systemic signs of infection, pleural
and mediastinal drainage should be performed. This
drainage can be performed through thoracoscopy,
using the technique presented in this work. The
presence of the orthosis in cases of late diagnosis
only makes the treatment more expensive and with
greater morbidity, since the patient will have to be
submitted to the insertion of the orthosis and its
future removal, not excluding the need for a pleuro-
mediastinal approach by thoracoscopy. These orthoses
should be reserved for specific cases, such as in some
situations of early diagnosis of perforation in patients
with very high surgical risk. We also consider their
use in patients with late diagnosis who remain with
esophageal-pleural fistula for a long period, even after
thoracoscopy with extensive drainage of the pleural
and mediastinal cavity, use of antibiotics and adequate
nutritional management.

The esophagectomy for traumatic lesions
of the esophagus was a classic approach in the
past'>'3. The complete resection of the organ was
based on the ability to better deal with the systemic
repercussions of a large surgery, instead of dealing
with complications involving an organ of peculiar
anatomy and surgical approach, and of complex
management. This approach was extremely morbid,
with a very high mortality rate and with the need
to be performed by teams with extensive experience
with esophagectomy'. In the few services where
esophagectomy is a routine procedure, the team
performing this procedure is generally not the same
as that dealing with patients requiring trauma or
urgency approach. Thus, we believe that, in the
scenario of esophageal trauma, esophagectomy is an
absolute exception procedure’ 315,
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The complementary exams routinely used
to evaluate esophageal lesions are HDE and CT with
oral and venous contrast. There is controversy in the
literature on the advantages and disadvantages of
using oral contrast, and in relation to the most suitable
contrast in these situations, whether a iodine or barium-
based one. The iodinated contrast is poorly viscous,
presenting a faster transit time through the esophagus,
which theoretically could allow small lesions not to
be diagnosed by this method. However, if there were
extravasation to the mediastinum or pleural cavities,
the iodinated contrast would not cause an important
inflammatory reaction in adjacent structures and,
because it is water-soluble, could be easily removed
mechanically with local perioperative irrigation. The
barium contrast is thicker, showing slower transit
through the organ and even showing the pattern of
mucous folds of the esophagus, which would allow a
more accurate diagnosis of possible perforation points.
The theoretical disadvantage of this contrast is the
potential to lead to an important local inflammatory
reaction in case of extravasation. Our experience in this
work and in other patients with cervical or abdominal
esophageal lesions, and in patients with early diagnosis
of esophageal lesion (all excluded from this study)
allows us to affirm that the local inflammatory reaction
by barium is not important, and that the classic
“barium chemical mediastinitis”, if it really exists, is
not a clinically relevant problem. However, contrast
with barium presents the inconvenience of leading to
an impregnation in the perforation path, generating
a "tattoo” capable of causing diagnostic confusion
in control tomograms performed later to evaluate the
persistence or not of the initial perforation. It is not
possible to evaluate with certainty if the path “marked”

RESUMDO

by the contrast is a persistence of the perforation or
simply the “tattoo” left by the barium of the initial
examination. Thus, the recommendation of the authors
is the use of iodinated contrast associated with a
thickener, which makes the contrast more viscous. This
approach associates the characteristics of iodinated
contrast, which does not permeate tissues, with the
main advantage of barium, which has slower transit
and allows the identification of small perforations.

For patients with acute perforation, diagnosed
between six and eight hours after injury, we believe that
the best option is an early approach by conventional
thoracotomy or thoracoscopy, with esophageal suture
and protection of the sutured area with a pediculated
flap of pericardial fat, intercostal muscles or parietal
pleura. It is important to note that if pediculated
intercostal muscles are used, one should take care not
to carry the periosteum of the rib together with the
pediculated muscular flap, due to the risk of ossification
of the sutured site.

For patients with punctate perforation, with
small pneumomediastinum, without mediastinal
collection, without pneumothorax or pleural effusion,
suspension of the oral diet, aspiration of the oral cavity
and use of antibiotics are adequate measures.

We believe that the merit of the treatment we
propose lies in the removal of the purulent collection
of the pleural cavity with opening of the mediastinal
pleura, good pulmonary re-expansion, effective
pleural drainage and daily and careful observation
of these patients, identifying and promptly acting in
case of complications. The absence of manipulation
of perforated esophagus contributed to its complete
healing without stenosis or functional alterations in all
cases, in addition to no mortality in the analyzed group.

Objetivos: avaliar a utilizacdo da video-toracoscopia, no tratamento das perfuracdes tardias do eséfago toracico, sem sutura ou ressec-
cao do érgao. Métodos: analise retrospectiva de pacientes com diagnostico tardio (>12 horas) de perfuracao do eséfago toracico tra-
tados por video-toracoscopia, sem sutura ou resseccao do érgao, num periodo de 15 anos. Resultados: foram operados 16 pacientes,
sendo dez homens e seis mulheres, com idades entre 48 e 66 anos e com tempo entre o diagndéstico da perfuracao e a cirurgia variando
entre 16 e 26 horas. Todos os pacientes foram submetidos a video-toracoscopia, com decorticacao pulmonar, abordagem das loculagdes
pleurais, abertura da pleura mediastinal junto ao local da perfuracdo e desbridamento dos tecidos desvitalizados, seguido por dupla dre-
nagem da cavidade pleural. Nao foi realizada sutura ou resseccao esofagiana, e os pacientes evoluiram com fechamento completo das
lesdes, sem ébitos. Conclusdo: a abordagem cirtrgica video-toracoscopica mostrou-se capaz de controlar a infeccao pleural, a expansao
pulmonar e possibilitar a completa regeneracao do esdéfago com perfuracdo diagnosticada tardiamente.

Descritores: Perfuracdo Esofdgica. Empiema Pleural. Toracoscopia. Cirurgia Toracica Videoassistida. Mediastinite.
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