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Abstract
Background: Esophageal perforatioshis a
therapy depends on the size of thal wpture; t
the underlying health of the patiant.

sious/Zondition with a high mortality rate. Successful
time elapsed between rupture and diagnosis, and
»xmmon causes of esophageal perforation include medical

instrumentation, foreign-bogy ingestion,{ ’id trauma.

Case report: A case of e{ \phageal berforation due to fish bone ingestion in a 67-year-old male is

described here, with a revi
fever and right-side

of tie pertinent literature. The patient presented with chest pain,
layral effusion. Initial evaluation was nondiagnostic. The water-soluble

contrast swallow test\shove d no evidence of leakage. Computed tomography scan demonstrated

a pheumomeaa:

Conclusic ZWJi.o

sinumj,and right-sided hydropneumothorax.

ent was successfully treated using conservative measures.

Backgral nd

Esophageal®_zrforition has been regarded as the most
serigus  hjury « Xhe digestive tract. Delayed diagnosis and
e e Weapdssociated with prolonged morbidity and
high Wrtality [1]. Foreign bodies are common causes of
non-iatyogenic esophageal injury [1]. The spectrum of
severity can vary from minimal leakage of air in the medi-
astinum to gross disruption and free drainage into the
pleural cavity. Treatment may be conservative or surgical,
depending on the cause, site, extent, symptoms, signs, and
radiographic findings [1-15]. Today it is accepted that the
method chosen for the treatment of esophageal perfora-
tion plays an important role in the mortality rate. There-
fore, while preserving some well-established principles,

therapy must not be confined to narrow boundaries. Each
case should be evaluated individually.

Case presentation

A 67 year old man of Greek origin attended the emergency
department with a two hour history of dull central chest
pain that radiated into his back. There were no other
symptoms and he was normally in good health. Examina-
tion and investigations (chest radiography, ECG, full
blood count, and biochemistry screen) were thought to be
normal. His pain subsided apart from some discomfort
on swallowing and he was discharged home. She re-
attended the department six days later. He complained
that he had been cycling up a hill and had developed
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severe chest pain radiating into his jaw together with some
sweating. Moreover, the discomfort of which he had pre-
viously complained had persisted. On examination he
had a pulse of 98 per minute, BP 142/72 mm Hg, SaO,
97% on air and temperature 37.5°C. There were no cardi-
ovascular or abdominal signs. There was no surgical
emphysema in the supraclavicular fossae. On examina-
tion of the chest breath sounds were equal bilaterally for
the upper lung fields, but absent for the right lower lung
lobe. Chest x-ray confirmed the findings of physical exam-
ination and demonstrated right pleural effusion, but no
radio-opacity was detected and there was no evidence of
pneumomediastinum or subcutaneous emphysema (Fig-
ure 1). At this point, a small amount of free air in the right
hemithorax was overlooked and the patient admitted to
the hospital with the diagnosis questioned for a basal pul-
monary pathology.

Because of an erroneous belief that pulmonary complica-
tion was the cause of this specific clinical picture, the diag-
nosis of esophageal perforation was not suspected. The
original diagnosis of esophageal perforation was delayed
because of misinterpretation of right pleural effusion as a
basal pulmonary pathology. Finally, three days after
admission clinical deterioration with increased respira-
tory distress and discomfort, fever and chest pain did
arouse suspicion of an esophageal perforation. Atsthis
point with a thoroughly history taken, the patient/a¢ Rif
ted to having had eating fish 12 days ago and’tite p«
begun a few days after (he was attending t&" i hergency
Department three days after), although hedhad no mow-
ingly swallowed a fish bone.

Figure |

Chest x-ray demonstrated right pleural effusion, but
no radio-opacity was detected and there was no evi-
dence of pneumomediastinum or subcutaneous
emphysema.

http://www.casesjournal.com/content/2/1/164

The investigations were repeated and he now had a raised
white cell count (16.3 x 103/ml with a neutrophilia) (ref-
erence range, 3.9-10.7 x 103/ml), a somewhat lower hae-
moglobin concentration (12.8 g/dl previously 14.6 g/dl)
and an increased C reactive protein concentration (46 mg/
1 previously <8 mg/l). The ECG was normal. By this time,
the pain was pleuritic and gradually become u@bearable.
Accordingly, he was given analgesia and high hse¥ntia-
venous antibiotics. The patient underwent a comi, _hmgn-
tary evaluation, with esophagogram,ghest x4ray) and
contrast enhanced CT scan tomography i< aling’a right-
sided, distal esophageal rupture, gvith the ¢ Mistence of
ipsilateral hydropneumothorax.

A subsequent hypaque gmzallc ) study failed to demon-
strate extravasation ofgpntrast 1i, Mium (Figure 2). Erect
chest x-ray a few €oul )later “demonstrated contrast
medium extravaagion acce Mpanied with large pleural
effusion (Figyfe 3) Subsequent CT scan demonstrated
right sided pnel ¥ouioiax, extended right sided pleural
effusiongnd a smic »amount of air in the mediastinum

(Figure 4)

Exsthermory” a confirmative esophagogastroduodenos-
cop, nevealed a small distal esophageal perforation (Fig-
we |). Fasting was implemented. However, fever
s.wéquently developed (maximum temperature,
38.9°C). The white blood cell count was 19.0 x 103/ml.
The patient was treated conservatively with intravenous
cefuroxime (750 mg every 8 hours), ampicillin (500 mg

.

Figure 2
A hypaque swallow study failed to demonstrate
extravasation of contrast medium.
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Figure 5
A confirmativ
revealed a s

Figure 3

Erect chest x-ray a few hours later demonstrated
contrast medium extravasation accompanied with
large pleural effusion.

ophageal perforation.

8°C and subsided after 2 days. The
dition improved and 1 week later there was
nstrated by contrast radiography.

to appro
every 8 hours), and metronidazole (500 mg every 8  patient's ¢
hours) to cover the oral bacterial flora. eak de

ravenous antibiotics treatment was discontinued
days, and right-sided chest drain was removed on
effusion drainage and the patient was transferred e 7th day. He recuperated uneventfully and was dis-
surgical unit promptly. A covered self-expandi charged home 8 days later. The metal stent was removed
stent (Ultraflex, Boston Scientific) was inse endoscopically 4 weeks later. Because the stent crossed the
ically, across the tear site to prevent on lower esophageal sphincter, for the entire treatment time,
tion (Figure 6). Oral fluid intake a high dose of proton pump inhibitors was administered
to reduce gastroesophageal reflux. Follow up 3 months

A large thoracostomy tube (32 gauge) was immediat

Figure 4 Figure 6

Subsequent CT scan demonstrated right sided pneu- A covered self-expanding metallic stent was inserted
mothorax, extended right sided pleural effusion and endoscopically, across the tear site to prevent ongo-
a small amount of air in the mediastinum. ing local infection.
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Figure 7
Follow up CT scan at 3 months.

after discharge showed the patient to be recovering with
no complains (Figure 7).

Discussion

Foreign bodies can cause esophageal perforation by direct
penetration, pressure, chemical necrosis, or during exdo-
scopic removal [1]. They account for 7% to VA4 o=
esophageal perforations [1]. The usual sites affected ¢
the three natural anatomic narrowings: the £\ yharyn;
geus, the crossing of the left main stem brgnchus ¢ hortic
arch, and the gastroesophageal junctién, especially the
cricopharyngeus [2].

In a series of 2394 cases of reta W esophageal foreign
body reported from Hong Kong, peric. Hion occurred in
25 cases (1%) [2]. A wide&™ Niety &f objects was retained
in the esophagus but £ % bd 3gs were the most common
(60%) and chicke™boi: ) the second most common
(16%). Fish andA hicken by iies seem to be most com-
monly associated wi_jmajor complications, particularly
in parts ofAhe world V'nere unfilleted fish is eaten, but
other fort g Jhadigs, for example coins, have perforated
the 0gsaphag W [24 and fatal esophago-aortic perforation
by coi i has een described in a child of three [4]. The
diag wsisiiilequently missed at initial presentation, as in
the cal eported here.

There is a tendency for fish bones to migrate and one has
been found in the thyroid after perforation of the cervical
esophagus, and others in the liver after gastric or gastroin-
testinal perforation [5]. Foreign bodies most commonly
perforate the cervical esophagus [2]. The second most
common site for perforation is at the level of the aortic
arch [2] where there is scope for fatal or life threatening
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vascular and respiratory catastrophe, as in the case of a 38
year old man who unknowingly swallowed part of a cock-
tail stick, which perforated his esophagus and aorta and
caused a catastrophic haematemesis 10 days later [6].

Clinical manifestation of foreign-body perforation may
be seen immediately or as late as 2 weeks afterwards, as a
gradual erosion of the impacted foreign body4" augh the
oesophageal wall. The most consistent symptoi_hof 4n
esophageal injury is pain localised alongthe coutse ot the
esophagus [1]. However, up to one third ¢ sases,sf perfo-
rated esophagus are atypical [1]. Zhe most ¢ ¥gnostically
useful sign is surgical emphysem: \Chest X}rdys may show
mediastinal and subcutanegfs en'_ Wysema, pleural fluid,
and air. If taken early, thesshes % ray tindings can be nor-
mal [1].

Mediastinal emplgmema cai. dke up to 1 hour to develop,
and pleural efffisior) can take several hours to become evi-
dent [1]. Water_¥lubic contrast esophagography is the
diagnostig, procedt »of choice in patients with clinically
suspected|p< Mation of the esophagus, and this test may
define the'\#hatédmical site and extent of the perforation.
Ealse-negatilpé esophagograms occur in 10% to 36% of
pel:_ations. Spasm, tissue oedema, and other factors
nay | ontribute to false-negative results. Furthermore,
I¢_Ypdge may be delayed, so that an immediate esophago-
gram may fail to demonstrate extravasation [7]. If clinical
suspicion of perforation is still high even when the initial
esophagogram is negative, another contrast study should
be repeated after several hours to demonstrate small tears
[7]. Flexible esophagoscopy may miss 20% of injuries.
Computed tomography of the chest is more sensitive in
detecting mediastinal air and fluid, and may also be useful
in cases in which contrast esophagograms cannot be
obtained or in cases that are difficult to diagnose or local-
ise. In our case, both first chest x-ray and esophagogram
failed to reveal the perforation. The final diagnosis was
established after repeated chest x-ray a few hours later and
confirmative endoscopy.

Treatment depends on the aetiology, site, and size of per-
foration; the time elapsed between perforation and diag-
nosis; underlying esophageal disease; and the overall
health status of the patient [8-15]. Small perforations tend
to seal without sequelae [1]. Even the injection of methyl-
ene blue under pressure can fail to localise the site. Perfo-
ration of the cervical esophagus can be managed
conservatively in most cases. Perforations of the intratho-
racic esophagus that are confined to the mediastinum can
be adequately treated using conservative measures in
most patients [1].

Criteria for non-surgical treatment include perforation

that is confined to the mediastinum, drainage of the cavity
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back into the esophagus, clinical stability, and minimal
clinical signs of sepsis [14,15]. Perforations of the lower
two thirds of the esophagus that affect the pleura, pericar-
dium, or peritoneum require rapid surgical intervention
[15].

In contrast to the surgical approach, a nonoperative treat-
ment regime was mainly used for patients unsuitable for
surgery. In the past, conservative treatment was limited to
antibiotics, insertion of a nasogastric tube, acid suppres-
sion, and nothing by mouth. Recently, encouraging
results were reported about the sealing of esophageal per-
forations by insertion of endoluminal prosthesis. The
majority of reported cases demonstrate that the main
principles of the surgical treatment, namely, the rapid clo-
sure of the esophageal leak and drainage, can also be
achieved by minimal invasive endoscopic approach by
inserting a covered metal stent, followed by interventional
drainage.

As reported by others [7], there is a strong correlation
between the elapsed time between onset of esophageal
perforation and treatment. With an increased delay
between perforation and treatment, the prognosis wors-
ens owing to the establishment of sepsis and progressive
organ failure. With regard to time of endoscopic manage-
ment, in our case, it took much longer than 24 hours 16 he
offered. To better assess the inflammatory status, W g
gest not only to pay attention to the "classicalZtitne g
between perforation and diagnosis but also #0% % aetiol;
ogy and status of the inflammatory responae, ‘acco:_ing to
clinical and laboratory examinations. [if addition to/these
clinical findings, a CT scan of the chel \is recolnmended
whenever Esophageal Perforation is ¥ mectfd. In our
case, nonoperative management \Mmschosen, based on the
fact that patient's general condition wao ot impaired and
progressive sepsis was ng# hareny.

Based on this obvidas ci_ical correlation, we note that
the primary goal/& hny treat fent of an esophageal perfo-
ration should be that ¥he wall defect be sealed as soon as
possible. If'the case 0y an instrumental perforation, the
stent she'_\bhinsgrted during the same procedure [8,9].
It is rasomri wded the Ultraflex stent in the case of an
aggfe es phageul perforation because of its very fast and
Cotn W4 Jansion [10]. With this approach, the perfora-
tion ce Wbe sealed immediately, which consequently pre-
vents sepsis and organ failure because of minimal
contamination of the mediastinum and pleural cavity. In
case of an old esophageal perforation, a fast stent expan-
sion is less vital because contamination has already taken
place. Therefore, it is recommended a totally covered Niti-
S-Stent, which expands more slowly but could be easily
extracted after weeks or even months. In old perforations
with an extended wall defect and a contaminated pleural

http://www.casesjournal.com/content/2/1/164

cavity, additional thoracoscopic irrigation and wide
drainage might be advisable.

Stent extraction after healing should always be performed
because severe stent complications after long-stay treat-
ment are well documented [12]. The exact period, during
which the stent should be in place for completediealing is
still unknown. Segalin and coworkers [11] & avad the
tube after 2 to 3 weeks, whereas Dorman and ac_h¢iates
[9] reported a period of 4 months foxfs self-expariding
stent. Siersema and coworkers [13] ratriev ¥, sten.s after a
median of 7 weeks after applicatipn. In geri, M, it is rec-
ommended a period of 10 days { r small ¢gsophageal per-
forations and as long as 8 wisks i hextesided esophageal
wall defects. If the stepmcréi s the lower esophageal
sphincter, early extragt{ i is vita: »ecause there is a high
risk of gastric acid ref{ux,<_hich iri the worst case may pro-
voke aspiration pgmonia:_ 1 those cases, a high dose of
proton pumpihhib) ors is necessary to reduce the amount
of gastric succut ¥ O1nipletely covered stents are easy to
extract egen after ponths. Partially covered Ultra flex
stents preics Wi, should be removed within 4 weeks
because the/mucosa grows through the no covered part,
2@, extractiph might cause a partial mucosectomy with
blec_ng and consecutive stenosis of the esophageal
wme) . On the other hand, an advantage of partially cov-
€. Wstents is that the stent is less likely to migrate.

Stent removal after healing should always be performed
and is not associated with increased morbidity or mortal-
ity. Primary repair of esophageal perforations is still con-
sidered the "gold standard" [14], but the encouraging
results among early treated patients may be a fertile foun-
dation for changing this paradigm, at least for patients
treated early.

The general consensus is to identify the clinical problem
quickly, for timely clearance of the inflamed esophageal
focus. The optimal approach to esophageal perforation
remains problematical and controversial [15]. Each case
should be evaluated individually. Nonoperative manage-
ment can be easily applied in carefully selected cases. Early
recognition and commencement of treatment is of para-
mount importance and this is possible only if a high index
of suspicion is maintained in these patients.

Conclusion

From this case of esophageal perforation, it can be con-
cluded that plain X-ray cannot rule out the presence of a
foreign body in the esophagus. Early endoscopy is needed
if clinical suspicion of an impacted foreign body is high.
Small pneumomediastinum may not be detectable on the
chest X-ray, and small esophageal perforations may not be
detectable by performing a water-soluble contrast study.
The present report demonstrates that a minimal invasive
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treatment approach of a self-expandable metal stent inser-
tion is a justified and safe method for sealing esophageal
perforations. Even in cases of old esophageal perforations
as in our case, sealing with self-expandable metal stents
achieves an excellent outcome. Additional thoracoscopic
irrigation and drainage might be advisable in case of
extensive thoracic cavity contamination.
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