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Development of severe complications caused by stent placement followed by
definitive radiation therapy for T4 esophageal cancer
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Abstract Esophageal stenting in previously irradiated pa-
tients is known to cause more severe complications than
those in patients who were not irradiated. But there are few
reports regarding the results of stent placement before ra-
diation therapy. Three patients with stage T4 esophageal
cancer with direct invasion to the trachea and/or aorta un-
derwent radiation therapy after stent placement. Two of the
three patients had received systemic chemotherapy before
radiation therapy. Fifty-one to 66 Gy of radiation therapy
was administrated 15 to 66 days after the stent placement.
The initial response to radiation therapy was no change
(NC) or progressive disease (PD). All patients died of
bleeding or pneumonia caused by perforation at the site of
the stents 17 to 79 days after the radiation therapy. It is
strongly suggested that even in patients with locally ad-
vanced esophageal cancer with severe dysphagia, radiation
therapy should precede stent placement, because the conse-
quences of radiation therapy after stent placement are
devastating, and radiation therapy alone can, potentially,
resolve the symptoms.
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Introduction

The number of people who died of esophageal cancer in
Japan in 1997 was 9599, which is 3.49% of the deaths from
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cancer. Although the standard treatment for advanced
esophageal cancer has been esophagectomy with regional
lymph node dissection, the number of patients who receive
definitive radiation therapy (RT) has been increasing, with
encouraging results for concurrent chemoradiation.'”

Esophageal stents were developed in the 1970s, and they
were made of plastic until 1990. Since Domschke et al.” first
reported the self-expandable metallic stent (SEMS) in 1990,
the SEMS has been widely used for malignant esophageal
stenosis.’

There are many reports of the combination of RT and
stent placement for esophageal cancer.”® Most of them
have concluded that stent placement in patients who have
been irradiated causes more severe complications than
those in patients who have not been irradiated. However,
there are few reports regarding stent placement before
RT.9,10

We herein report the consequences in three patients who
underwent stent placement followed by definitive RT.

Case reports

We reviewed the medical records of 69 consecutive patients
with primary esophageal cancer who received RT from 1992
to 1996. Stents were placed before definitive RT in 3 of
them (4.3%). (Two of the three patients were sent from
other hospitals to receive RT, and were sent back to the
hospitals after the RT. Their medical records and films in
other hospitals are not available now.)

Case 1

A 61-year-old man with progressive dysphagia was diag-
nosed with squamous cell carcinoma in the lower third of
the thoracic esophagus. After esophageal dilation, and the
intubation of a plastic esophageal prosthesis for severe dys-
phagia, he was referred for definitive RT. His International
Union Against Cancer (UICC) stage was T4AN1IMO stage
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Fig. 1a,b. Radiation fields. a Large field (2Gy/day). b Targeted field
(1.2Gy/day)

III, with direct invasion to the descending aorta (T4), and
paraaortic and cardiac lymph node (N1) swelling. The RT
was 68 Gy in total. Daily fractionations were 2.0Gy and
1.2 Gy (field-in-field) (accelerated hyperfractionation) (Fig.
1). The primary tumor showed partial response to RT, but
the swelling of the paratracheal lymph nodes got worse.
Dysphagia recurred 2 months after the RT. The patient felt
that his prosthesis was uncomfortable and wished to remove
it. While he was waiting for the operation, he died due to
hematemesis. Autopsy revealed a fistula from the esopha-
gus to the left atrium at the upper end of the prosthesis.
Squamous cell carcinoma was not detected.

Case 2

A 64-year-old man with progressive dysphagia and dyspnea
was diagnosed with a keratinizing type of squamous cell
carcinoma in the middle and lower thirds of the thoracic
esophagus. His UICC stage was T4N1IMI1 stage IVB with
tracheal invasion (T4) and paraesophageal lymph node
(N1) and deep cervical lymph node (M1) swelling. He un-
derwent stent placement both in the esophagus (Fig. 2a)
and in the trachea (Fig. 2b) for palliation. The esophageal
stent was a covered nitinol stent (UltraFlexR; Boston Scien-
tific, Natic, MA, USA). He underwent intratumoral injec-
tion of ethanol and systemic chemotherapy (cisplatin
[CDDP], 50mg/body, twice), with no response. Thus, he
was referred for RT, and was scheduled to receive 60 Gy of
RT, consisting of a 1.7-Gy fraction daily (Fig. 2c). However,
esophago-bronchial fistula occurred during RT (Fig. 2d).
The RT was interrupted at 25.5 Gy for 20 days for preopera-
tive evaluation for immediate salvage surgery, and was
terminated at 51 Gy due to deterioration of the fistula.
Esophagectomy was not indicated. He underwent place-

Fig. 2. a Esophageal stent. b Tracheal stent. ¢ Radiation therapy (RT)
field. d Esophago-bronchieal fistula

ment of another stent in the trachea for dyspnea, but he
died due to pneumonia. Autopsy revealed a 5-cm esophago-
bronchial fistula at the site of the esophageal stent. Macro-
scopic tumor did not remain.

Case 3

A 58-year-old man with dysphagia and vomiting was
diagnosed with a moderately differentiated squamous cell
carcinoma in the middle and lower thirds of the thoracic
esophagus (Fig. 3a,b). His UICC staging was T4N1M1 stage
IVB, with tracheal, bronchial, and superior vena cava
(SVC) invasion (T4), and paraesophageal lymph node (N1)
and cervical lymph node (M1) swelling. He received
neoadjuvant chemotherapy consisting of CDDP and 5-fluo-
rouracil (FU), and showed a partial response (PR). He then
underwent surgery; however, the tumor was unresectable
due to tumor invasion to the trachea and SVC. He under-
went placement of an uncovered nitinol stent (UltraFlexR;
Boston Scientific) in the esophagus for palliation, and was
referred for RT (Fig. 3c). He received 66 Gy of RT, consist-
ing of 2-Gy fractions daily. But an esophago-tracheal fistula
occurred after RT, and he died of pneumonia. Autopsy was
not performed.

Types of stents, radiation dose, and the consequences are
summarized in Table 1.



Table 1. Types of stents, radiation dose, and consequences
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Case no. Type of stent Radiation therapy (RT) Interval from stent placement Interval from RT to death
to RT (days) (days)

Case 1 Prosthesis 68Gy /12 + 2.0Gy b.i.d. 20 79

Case 2 Covered nitinol metallic stent 51Gy /1.7 to 2Gy 66 17

Case 3 Uncovered nitinol metallic stent 66Gy / 2Gy 15 60

Fig. 3. a Barium study. b Enhanced computed tomography (CT).
¢ RT field

Discussion

Stent placement has been shown to be effective in palliating
dysphagia due to esophageal cancer,’ but there are many
reports of complications caused by the combination of a
stent and RT.>”’ The reason for the increased risk of com-
plications in patients with prior radiation and/or chemo-
therapy is likely multifactorial. The expansive force of an
expandable stent may cause complications such as bleeding,
perforation, fistula formation, and chest pain.® Radiation-
induced vasculitis may also cause esophageal perforation
and tracheoesophageal fistulas.’

There are opinions that stent placement before RT may
improve the patient’s nutritional condition and quality of
life (QOL), and therefore be beneficial for subsequent RT.*
However, there are few reports regarding the safety and

effectiveness of such a treatment. Although it is difficult to
clearly distinguish the complications reported here from the
natural courses of esophageal cancer, the three patients
reported here died less than 3 months after the end of RT,
and the RT in these patients apparently had no substantial
benefit.

In addition to the factors mentioned above, fragility of
the existing tumor may be contributory to toxicities ob-
served in these patients. Stent placement can even weaken
the effect of RT by obstructing vessels with expansive pres-
sure, which causes tumor hypoxia. Although new types of
esophageal stent with improved flexibility and biocompa-
tibility are available now, patients who underwent RT
before stent placement experienced substantially fewer
complications than those who underwent RT after stent
placement."” To prevent the complications of stent place-
ment, especially longterm ones, retrievable expandable
nitinol stents'' may be useful for malignant esophageal stric-
tures. However, there are few reports that support this
possibility."”

In case 1, the plastic prosthesis and accelerated hyper-
fractionated RT may have caused complications such as the
patient’s uncomfortable feelings and the fistula from the
esophagus to the left atrium. Plastic prostheses are reported
to cause more severe complications than self-expandable
metallic stents.”™* Accelerated hyperfractionated RT for
esophageal cancer causes more complications in the heart
and lung than once-a-day RT."”

There are many reports regarding the results of chemo-
radiation for locally advanced esophageal cancer. One re-
port indicated that more than 80% of patients with T4MO or
T4AMI1LYM achieved a complete response (CR) or PR.
Dysphagia in the responders was alleviated without stent
placement. There were long term survivors even in ad-
vanced stages, and the 5-year survival rate of patients with
T4 was 14%.”

Some reports indicate that patients with unresectable
esophageal cancer (ranging from T2N1MO to T4N2M1)
who received concurrent radiation and chemotherapy be-
fore being treated with a mesh stent experienced prolonged
survival compared with patients of equal tumor staging who
were not treated with the stents.'

There are many reports regarding esophageal stent-
ing for malignant esophageal stenosis. They indicate that
esophageal stenting provides excellent palliation with
few severe complications in the short-term.” But the
median survival after stenting is reported to be less than
4 months."

These findings suggest that concurrent chemoradiation
should be given first for patients with inoperable esophageal
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cancer with severe dysphagia, and esophageal stents should
be reserved for nonresponders.

In conclusion, we encountered three patients with ad-
vanced esophageal cancer who received RT after esoph-
ageal stenting. All three patients died early, of perforation
at the stent site. Even in patients with locally advanced
esophageal cancer with severe dysphagia, RT should pre-
cede stent placement, because the consequences of RT after
stent placement are devastating, and RT alone can, poten-
tially, resolve the symptoms.
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