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Endoscopic lumen restoration for obstructive aphagia: outcomes of a
25-year experience
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Background: After chemoradiation therapy for head/neck cancer, some patients develop strictures that progress
to complete pharyngoesophageal occlusion. Total lumen occlusion is less often due to other conditions. Enteral
access (enterostomy tube) and good nutritional status tend to minimize the significance of dysphagia and
therefore may mask recognition of impending complete lumen occlusion.

Objective: Review outcomes of a 25-year experience with endoscopic lumen restoration (ELR) in 30 patients.

Design: Retrospective, case review study.

Setting: Two tertiary-care referral centers.

Patients: This study involved 30 consecutive patients referred for obstructive aphagia due to complete lumen
occlusion, primarily after chemoradiation therapy for head/neck cancer.

Intervention: Antegrade and retrograde endoscopy with tri-plane fluoroscopy for penetrating the occluded
segment, serial retrograde and antegrade dilations, plus swallowing rehabilitation therapy.

Main Outcome Measurements: Restoration of lumen patency, swallowing function, and removal of enteral
feeding tube.

Results: ELR was successful in 30 patients in 31 of 33 attempts (93%). Return to soft to regular diet was achieved
in 15 of 30 patients (50%), and fluids to pureed food with partial percutaneous endoscopic gastrostomy nutrition
was achieved in 5 of 30 patients (17%). Ten of 30 patients (33%) were considered unsafe for oral feeding because
of oropharyngeal neuromotor deficits. Complications occurred in 5 of 30 patients (17%), with no prolonged
sequelae, deaths, or surgery, but two stents were placed for anastomotic fistulas. The median duration of
follow-up was 22.75 months.

Limitations: Retrospective, case review study.

Conclusion: ELR by using tri-plane fluoroscopic guidance with antegrade and retrograde endoscopy and serial
dilations allows lumen restoration and swallowing to some degree in a majority of patients. Engagement of a core
team of specialists can provide optimal restoration of swallowing function. (Gastrointest Endosc 2012;76:25-31.)
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Aphagia, the total inability to swallow, represents the
end stage of the pharyngoesophageal stricture process that
may be further complicated by loss of neuromotor func-
tion. Total occlusion of the pharyngeal and/or esophageal

Abbreviations: ELR, endoscopic lumen restoration; MBS, modified bar-
ium swallow; PEG, percutaneous endoscopic gastrostomy.
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umen that results in aphagia currently occurs most often
fter therapy for head and neck cancer, whereas in the last
entury, caustic injury was the most common cause. Var-
ous treatment combinations including chemoradiation
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Endoscopic lumen restoration for obstructive aphagia Boyce et al
therapy, with or without surgery, have resulted in signifi-
cant improvements in the cure of these malignancies.
Physicians have a responsibility for early recognition of
dysphagia to ensure proper treatment to prevent total
lumen occlusion. Before the development of percutane-
ous endoscopic gastrostomy (PEG), patients presented
with significant malnutrition secondary to dysphagia. The
treating physician usually would encourage the patient to
continue to swallow aggressively to help maintain lumen
patency and adequate caloric intake. Peroral dilation in
the before-PEG era was more likely to be done to prevent
total lumen occlusion.

BACKGROUND

Restoration of the pharyngoesophageal lumen by using
coordinated, simultaneous antegrade and retrograde endo-
scopic and/or surgical techniques has been done with suc-
cess since the early 20th century.1-4 The basic technique for
ndoscopic lumen restoration (ELR) proved successful for
dults and children who had ingested caustic substances by
ccident or in suicide attempts. Over the past 2 decades, with
he regular combination of chemoradiation therapy for head
nd neck cancer, the likelihood for total lumen occlusion
ncreased. The expected mucositis after chemoradiation ther-
py and the rare use of dilation during or soon after therapy
n these patients with dysphagia likely contributed to the
ncreased incidence of aphagia. A third factor is the use of
EG for enteral feeding during and after therapy. Nutrition
nd body weight are so well-preserved that the development
f dysphagia, and possibly aphagia, is not as alarming as was
oted before the development of PEG. Consequently, these
dvances in cancer therapy and cure rates seem related to the
ncreased frequency of total lumen occlusion with aphagia.1-4

ELR was reported infrequently between 1953 and 2011.
During this period there were 19 reports (excluding ab-
stracts) for a total of 102 successful lumen restorations out
of 125 attempts in 111 patients.5-23 Sixty-five of 102 pa-
ients with available oral intake data reported restoration
f the ability to swallow soft to regular consistency foods.

Various techniques for ELR have been around for
ecades.1-4 The technical success has been enhanced by

the developments in modern endoscopes and accessories
and C-arm fluoroscopy. This report is intended to demon-
strate that ELR is safe and allows restoration of swallowing
function for a significant number of patients with aphagia.

METHODS

ELR is best accomplished by a multidisciplinary ap-
proach including an experienced gastroenterologist/
endoscopist, an otolaryngologist, and a swallowing ther-
apist (speech pathologist). All patients who had ELR from
1987 to 2008 in our centers are included. This study was
approved by the University of South Florida and the Mof-

fitt Cancer Center institutional review boards. Descriptive o
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tatistics include mean, median, percentages, and standard
eviation.
Total obstruction of the pharyngoesophageal or esoph-

geal lumen occurred most often after chemoradiation
herapy for head and neck cancer (27/30 patients). Data
n specifics of chemoradiation therapy were not available
or analysis. Total obstruction was confirmed by a careful,
ow-volume, modified barium swallow (MBS).

The patient is initially scheduled for antegrade and retro-
rade endoscopy by using flexible endoscopes. Although
nstruments used have evolved over the years, the basic
rinciple remains the same. For our initial procedure, a thin
pediatric size) endoscope is passed retrograde via a PEG
toma (or in some patients via duodenotomy or jejunotomy
t open laparotomy) while a standard-caliber endoscope is
assed antegrade into the oropharynx. Enterostomy stoma
ilation to allow passage of the small-caliber endoscope was
erformed in 4 of 30 patients. Both endoscopes were care-
ully impacted into their respective blind ends. Either a Sa-
ary or 0.035-inch guidewire was passed beyond the level of
ndoscope impaction from both directions to further define
he actual length of the obstructed segment. An obstruction
aused by a very thin, semilucent membrane was success-
ully penetrated during this first examination, and ELR was
erformed without the need for endotracheal anesthesia in
he operating room. The stricture lengths (segment of com-
lete obstruction) ranged from 1 to 20 mm, and all were
uccessfully opened. The lengths of these strictures were
etermined by fluoroscopy; individual stricture lengths were
ot recorded consistently. Typically, procedures included the
tolaryngologist, and a combined procedure was done, with
he patient under general anesthesia. Intravenous antibiotics
ere given preoperatively and continued on discharge

hrough the enteral tube for a total 10-day course. Tri-plane
anterior-posterior, lateral, and oblique) fluoroscopy with the
se of a C-arm was essential to ensure proper antegrade-
etrograde axis alignment (Figs. 1, 2A and B, 3). The otolar-
ngologist, by using a rigid endoscope, was able to apply
ore antegrade force and use other instruments, which al-

owed a more controlled dissection through the obstructed
egment. The gastroenterologist used the small-caliber endo-
cope inserted retrograde in this combined procedure. Four

Take-home Message

● The technique of endoscopic lumen restoration for
complete lumen obstruction, typically after
chemoradiation therapy for head and neck cancer, is safe
and restored significant function in over half of our
patients. The length of time the patient has not been able
to eat (duration of aphagia) before endoscopic lumen
restoration does not predict a poor outcome.

● A multidisciplinary approach to therapy appears to offer
the best chance of success.
f 30 patients had occlusion lengths less than 3 mm. Twenty-
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Boyce et al Endoscopic lumen restoration for obstructive aphagia
six of 30 patients had occlusion lengths between 3 and 20
mm. Various accessories including blunt probes, laparoscopy
needles, biopsy forceps, EUS needles, and guidewires were
used to achieve connection between the two lumens. In our
experience, EUS needles did not prove reliable in lumen
restoration because of poor radiopacity and our inability to
control proper axial penetration through the stricture. Once
adequate alignment was assured, and the obstruction was
traversed, a #4 silk (not 4-0) braided string was attached to
the guidewire that bridged the newly restored lumen and
was pulled out through either the mouth or gastrostomy.
Usually, 3 small-caliber Tucker dilators (Pilling and Son Co,
Philadelphia, Pa) up to 16F were tied in sequence to the
string and pulled retrograde in succession to perform the
initial dilations (Fig. 4). After retrograde dilation, the string
was recovered from the pharynx, retrieved via a nostril, and
the two ends were tied and secured onto the upper anterior
chest wall (Fig. 5). The physical characteristics of the indwell-
ing string (pliable, soft, small caliber) produce minimal dis-
comfort and ensure stricture access early in dilation
therapy.1,2

Repeat post-ELR retrograde dilations were scheduled
within 24 to 48 hours after the procedure, with the time
interval between dilations successively increased. Patients
remained in the hospital overnight. Dilator diameters were
increased gradually at each outpatient session, depending on
the resistance to retrograde traction. In the typical case, an-
tegrade Savary dilation began after the 24F size was reached.
Once antegrade access was assured, the indwelling silk
thread was removed. Healing and re-epithelialization of the

Figure 1. Fluoroscopic image of flexible antegrade and retrograde en-
doscopy (lateral plane) in a patient with a short occluded segment
showing ideal axis orientation and correct alignment confirmed also in
the anterior-posterior view.
stricture lumen occurred in 4 to 8 weeks. Progression to 10 d
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m or larger dilation can be achieved safely by 4 weeks. All
ost-ELR dilations were based on patient symptoms and
ere performed by the gastroenterologist who performed

he ELR by using Savary dilators. Self-dilations after ELR were
ot recommended because of the complexity of the stricture
natomy.

Post-ELR, a small-volume MBS was performed when
he physician determined lumen patency to be adequate
or thin liquid passage. Lumen patency and oropharyngeal
wallow characteristics (usually penetration and aspira-
ion) determined the textures and volumes administered

igure 2. A, Fluoroscopic image of flexible antegrade and retrograde
ndoscopy (lateral plane) revealed good alignment of both endoscopes
nd guidewire probe (arrows) in the same axis. B, From the same patient
s Figure 2A, this fluoroscopic image of flexible antegrade and retrograde
ndoscopy with both endoscopes and the guidewire probe (arrows) in
table position illustrates poor alignment in the anterior-posterior plane.
uring swallow rehabilitation. Swallowing therapy con-
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Endoscopic lumen restoration for obstructive aphagia Boyce et al
sisted of therapeutic exercises targeting the areas of deficit
identified on the MBS, implementation of compensatory
swallow maneuvers and postures, and bolus modifications
(ie, liquid wash, liquid push). Swallowing rehabilitation

Figure 3. Fluoroscopic image of rigid antegrade and flexible retrograde
endoscopy (lateral plane) taken in the operating room during endo-
scopic lumen restoration. This view reveals successful penetration of the
obstruction, with the guidewire passing into the rigid endoscope for
retrieval. The endotracheal tube is anterior to the instruments (black
arrow).

Figure 4. Tucker dilators are used for retrograde dilation, and traction is
applied to the string/dilator coming out of the patient’s mouth (white
arrows), with concurrent insertion of the dilator and string (black arrows)
into the patient’s gastrostomy site.
may be required for several months, depending on the t
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ype and severity of the oropharyngeal neuromotor swal-
owing function deficit.

ESULTS

The ultimate goal of ELR was to restore the patient’s
bility to safely swallow saliva and as much oral intake of
ood as possible, whether liquid or solid, with minimal risk
f aspiration or impaction. Even partial success, by restor-
ng the ability to safely swallow saliva and clear liquids, is
joyful relief for patients who may have been spitting into
cup or tissue for months or years.
Before-ELR MBS results indicate that intact oropharyn-

eal motor function, good laryngeal sensation, and airway
rotection before ELR may be positive prognostic indica-
ors for return to a mechanical soft/regular diet. Con-
ersely, those patients with severe oropharyngeal impair-
ent or who demonstrated silent aspiration before ELR
ere more likely to remain on a limited diet or remain PEG
ependent to some degree. These findings were not pre-
ictive enough to contraindicate an ELR attempt. Thirty
onsecutive patients evaluated at the Joy McCann Culver-
ouse Center for Swallowing Disorders had ELR proce-
ures (Table 1). In 2 of our patients, the initial ELR attempt
as aborted because of the length of the procedure and
ifficulty with axis alignment. A second attempt was suc-
essful in both patients. ELR was successful in 2 other
atients during our first attempt, after 2 and 3 attempts,
espectively, at other institutions had failed. Our series
ncluded 22 men and 8 women over a period of 25 years,
ith 21 having ELR during the previous decade.
Twenty-five patients had undergone chemoradiation

herapy for head and neck cancer, and several were
reated with surgery as well. One patient received radia-

igure 5. Appearance of the silk string used to keep the lumen patent
etween dilations after the string is through the patient’s nostril. The
ransnasal string is draped over the patient’s ear (white arrow) and is tied
o the distal string via the gastrostomy site and secured onto a segment of
wooden tongue blade covered with silk tape (black arrow), which is

hen affixed to the patient’s anterior chest wall.
ion in the 1940s for scrofula (tuberculosis of cervical

www.giejournal.org
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Boyce et al Endoscopic lumen restoration for obstructive aphagia
lymph nodes) of the neck. Two patients with esophageal
carcinoma had total, nonmalignant occlusion at the anas-
tomosis after esophagectomy. PEG or percutaneous endo-
scopic jejunostomy had provided all patients’ nutrition
before ELR. The duration of aphagia due to total lumen
obstruction varied from 5 to 109 months, with a median of
15.5 months. Two patients had perforations during upper
endoscopy before referral to our center.

The median total number of dilation sessions required
to achieve an optimal safe diet was widely variable, and
the median diameter achieved was 17.3 mm (Table 1). The
frequency of serial dilations was highly variable and was
related primarily to the physical characteristics of the stric-
tures. In some patients, periodic long-term dilations at
wider intervals of up to 6 to 12 months between sessions
were needed.

The ultimate outcome of ELR seems best measured by a
combination of maximum lumen diameter achieved by
dilation and the optimal rehabilitation of oropharyngeal
swallowing function. It is imperative to continue both of

TABLE 1. Patient characteristics, dilations,
complications, and ELR success rate

Characteristic

Sex: male/female, no. 22/8

Age, mean (range), y 62 (34-87)

Age, male, mean (range), y 62 (34-87)

Age, female, mean (range), y 63 (36-72)

Duration of aphagia, median
(range), mo

15.5 (5-109)

Duration of follow-up, median
(range), mo

22.75 (1.75-118.25)

Dilation and complications

Dilations per patient to least
restrictive diet, median
(range), no.

11 (2-47)

Maximum caliber of dilators,
median (range), mm

17.3 (12-20)

Complications/total patients
(%)*

5/30 (17)

Subcutaneous/mediastinal
emphysema

2

Paraspinal abscess 1

Esophagotracheal fistula 2

ELR success rate, successful/
total attempts (%)

31/33 (93)

ELR, Endoscopic lumen restoration.
*No associated mortality or surgery.
these therapies for whatever time is required to restore d
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wallowing function to the least restrictive diet. The dura-
ion to achieve this goal varied widely (Table 1).

Complete oral calorie intake was restored in 15 of 30
atients (50%). Table 2 presents data on diet outcomes.
The duration of aphagia does not reduce the possibility

f restoring full peroral diet intake, as shown in Table 3. In
his series, 53% of patients (10/19) with greater than 13
onths of aphagia returned to a full oral diet without the
eed for enteral nutrition.
Complications occurred in 5 patients (Table 1). The

nly patient group that had a significant issue was the
roup with esophagectomy and complete lumen occlu-
ion at the esophagogastric anastomosis. In 2 of 3 patients
ith after-esophagectomy anastomotic strictures, an
sophagotracheal fistula developed—as a before-ELR re-
urrence in one and as an initial event in another. Both
ere treated successfully with a nonexpandable silicone

tent (Montgomery Salivary Bypass Stent; Boston Medical
roducts, Boston, Ma).24

ISCUSSION

There are relatively few reports of lumen restoration

TABLE 2. Diet outcomes

Total oral nutrition, no. (%) 15 (50)

Enteral tube out 13 (43)

Enteral tube in, not using (100% oral
intake)

2 (7)

Limited oral intake (liquids), enteral
tube in, no. (%)

5 (17)

No oral nutrition, lumen patent, unsafe
(aspiration) oral feeder, no. (%)

10 (33)

Total patients 30

TABLE 3. Duration of aphagia versus least restrictive
diet after ELR

Duration,
mo No.

Regular
to soft

Puree
to

liquid

Saliva/
water

sips
No

data

0-6 3 2 0 1 0

7-12 8 3 3 1 1

13-18 6 3 2 1 0

�18 13 7 3 3 0

Total 30 15 8 6 1

ELR, Endoscopic lumen restoration.
uring the past several decades, and most discuss a small
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Endoscopic lumen restoration for obstructive aphagia Boyce et al
number of cases.5-23 The largest retrospective study, re-
cently reported by a surgical group, presented the results
of ELR in 45 patients.22 That report included 5 patients
previously reported.5 The techniques for ELR are similar, but
here are major differences in the before-procedure and after-
rocedure programs and in long-term dilation for lumen
aintenance. Specific details on techniques and outcomes

rom most reports have been scant. The basic ELR procedure,
hich uses the indwelling string and retrograde dilation tech-
ique, was introduced more than 85 years ago, primarily for
reatment of caustic strictures.1,2 The combined thoracotomy
and endoscopy technique of deCastro Barbosa and Da
Rocha3 used antegrade and retrograde endoscopy, with the
ccluded fibrotic segment penetrated by a needle carrying a
hread that was thrust through the obstruction and guided by
he surgeon’s hands during thoracotomy. Two reports pro-
ide good insight into some of the historical aspects of
LR.2,25

Our ELR technique has evolved over 25 years with the
use of flexible endoscopes, C-arm fluoroscopy, classic
rigid instruments, and various accessories, without the
need for thoracotomy. The basic principles remain the
same, and the need for a dedicated team to provide a
multifaceted approach to patient evaluation, education,
treatment, and ongoing follow-up remains crucial.

A major factor in the development of total lumen oc-
clusion with aphagia in patients with head/neck cancer is
the lack of an aggressive program for prevention during
and after therapy. Keeping the mucosal surfaces separated
by oral intake or dilation can maintain separation of the
lumen surfaces, which should reduce the formation of
synechiae, which can lead to total occlusion. Careful clin-
ical evaluation of the swallowing status during chemora-
diation therapy should be based on willingness or ability
to swallow, the degree of odynophagia, appropriate food
consistency modification, and oral calorie intake. There
are no data to prove an increased risk of dilation compli-
cations during the early period after chemoradiation ther-
apy. Continuing dilation as needed later during the final,
fibrotic, post-inflammatory stage of healing is safe and
maintains lumen diameter and relief from dysphagia.26

The use of endoscopy as the initial diagnostic procedure
carries more risk and less chance of proving total occlu-
sion than does a proper MBS, which determines the de-
gree of lumen stenosis and the proximal margin of lumen
obstruction.

In conclusion, our experience with ELR by using tri-
plane fluoroscopic guidance with antegrade and retro-
grade endoscopy, serial dilations, and swallowing rehabil-
itation measures allows restoration of swallowing in a
majority of patients. Engagement of a core team of spe-
cialists (gastroenterologist, otolaryngologist, and speech
pathologist/swallowing rehabilitation specialist) in an ap-
propriately established program can provide the best

chance of recovering swallowing function.
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