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Fluoroscopy During Esophageal Stricture Dilatation: Can It Be 
Considered Optional?
Saroj Kant Sinha, R. Kochhar
Department	of	Gastroenterology,	Postgraduate	Institute	of	Medical	Education	and	Research,	Chandigarh,	India

but	 superiority	 of	 one	 over	 the	 other	 has	 not	 been	
established	so	far.[1,2]	Savary-Gilliard	dilator	is	one	of	the	
most	 widely	 used	 bougie	 dilators	 as	 it	 has	 been	 found	
effective	in	the	dilatation	of	benign	esophageal	strictures	
and	 offers	 the	 operator	 the	 advantage	 of	 feeling	 the	
dilatation	 occurring	 under	 his	 hands.[1,2]	 Dilatation	 of	
these	 esophageal	 strictures	 is	 generally	 started	 after	
at	 least	 3–6	 weeks	 of	 initial	 injury.	 The	 reported	 risk	
of	 esophageal	 perforation	 during	 dilatation	 of	 benign	
esophageal	 strictures	 is	 0.1%–0.4%.[1,2,14,15]	 The	 balloon	
dilatators	 are	 easy	 to	 use,	 convenient,	 and	 reasonably	
safe,	 but	 are	 costly,	 particularly	 considering	 the	 fact	
that	 most	 of	 these	 patients	 require	 multiple	 sessions	 of	
esophageal	dilatation	over	several	months	or	years.

Most	patients	with	corrosive	ingestion-related	esophageal	
strictures	require	multiple	sessions	of	endoscopic	bougie	
or	balloon	dilatation.	Dilatation	 is	generally	 repeated	at	
the	 interval	 of	 1–4	 weeks	 till	 successful	 dilatation	 of	
strictures.	 Criteria	 for	 successful	 dilatation	 of	 benign	
esophageal	 strictures	 have	 varied	 across	 different	
studies	and	have	depended	on	 the	method	of	dilatation.	
As	 esophageal	 perforation	 is	 a	 serious	 complication,	
esophageal	stricture	dilatation	needs	to	be	performed	by	
an	experienced	endoscopist	who	should	be	familiar	with	
the	 intricacies	of	 the	procedure	and	various	equipments	
used.	 Conventionally,	 bougie	 dilatation	 of	 benign	
esophageal	 strictures	 is	 performed	 over	 the	 guidewire	
under	 fluoroscopy	 guidance.	 The	 use	 of	 fluoroscopy	
helps	 in	 confirmation	 of	 passage	 of	 guidewire	 across	
esophageal	 stricture	 and	 its	 satisfactory	 positioning	
into	 the	 stomach.	 Free	 passage	 of	 guidewire	 (i.e.,	
passage	 without	 any	 significant	 resistance)	 through	
the	 stricture	 is	 generally	 confirmed	 fluoroscopically	 by	
checking	 the	 guidewire	 tip	 position	 which	 should	 be	

Ingestion	 of	 corrosive	 substances,	 acid	 or	 alkali,	 is	 one	
of	 the	 important	 causes	 of	 benign	 esophageal	 strictures.	
Corrosive	 ingestion	 is	 generally	 accidental	 in	 children,	
but	 ingestion	 is	 usually	with	 suicidal	 intent	 in	 adults.[1,2]	
In	 western	 countries,	 alkali	 ingestion	 is	 more	 common	
than	acid	ingestion,	but	acid	ingestion	is	more	commonly	
seen	in	most	parts	of	India.[1-3]	Acidic	substances	typically	
cause	 coagulative	 necrosis	 with	 eschar	 formation,	
whereas	alkaline	substances	produce	liquefactive	necrosis	
and	thus	penetrate	deep	into	esophageal	wall.[1-3]	Severity	
of	 corrosive-related	 injury	 depends	 on	 the	 concentration	
of	 ingested	 corrosive	 substance,	 its	 amount,	 position	
of	 the	 patient	 during	 and	 immediately	 after	 ingestion,	
timing	 of	 last	 meal	 intake,	 initial	 treatment	 received	
by	 the	 patient,	 etc.[1-4]	 Risk	 of	 formation	 of	 esophageal	
stricture	 typically	 depends	 on	 the	 initial	 grade	 of	 injury	
produced	 by	 the	 intake	 of	 corrosive	 substance,	 and	 the	
risk	 is	higher	for	a	higher	grade	of	 injury.[4-6]	Esophageal	
strictures	 typically	develop	over	several	weeks	following	
corrosive	 esophageal	 injury;	 sometimes,	 it	 can	 be	
delayed	even	up	to	a	year.[1,2]	Development	of	esophageal	
stricture	 typically	manifests	with	dysphagia	which	needs	
to	be	 treated	 to	maintain	 the	nutrition	and	quality	of	 life	
of	these	patients.

Corrosive	 ingestion-related	 esophageal	 strictures	 are	
most	commonly	treated	initially	by	endoscopic	dilatation	
which	 can	 be	 performed	 using	 bougie	 dilators	 such	 as	
Savary-Gilliard	 dilators	 or	 a	 balloon	 dilator	 passed	
through	 the	 working	 channel	 of	 endoscope.[7,8]	 Options	
for	 refractory	 or	 difficult	 to	 dilate	 esophageal	 strictures	
include	 topical	 corticosteroid	 (triamcinolone)	 injections,	
topical	 application	 or	 injection	 of	 mitomycin	 C,	
diathermy	 incision	 of	 strictures,	 placement	 of	 various	
types	 of	 retrievable	 esophageal	 stents	 (plastic,	metal,	 or	
biodegradable),	and	surgical	treatment.[9-15]

Large	 published	 experiences	 are	 available	 with	 both	
bougie	 and	 balloon	 dilatation	 of	 esophageal	 strictures,	
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be	selective	use	of	fluoroscopy,	i.e.,	subjecting	relatively	
easy-to-dilate	 patients	 to	 such	 procedures	 without	
fluoroscopy	 and	 selecting	 the	 difficult-to-dilate	 patients	
to	 traditional	 esophageal	 stricture	 dilatation	 procedure	
under	 fluoroscopy.	 Long	 esophageal	 strictures,	
tortuous	 strictures,	 multiple	 strictures,	 strictures	 with	
pseudodiverticulum,	 and	 strictures	 with	 relatively	 thick	
esophageal	wall	 can	 be	 relatively	 difficult	 to	 dilate	 and	
may	require	more	number	of	dilatations.[1,2,8,17]	However,	
ease	of	dilatation	may	not	necessarily	mean	 low	risk	of	
complications.	Still	 another	 approach	can	be	doing	first	
session	 of	 esophageal	 dilatation	 under	 fluoroscopy	 and	
subsequent	 sessions	 of	 esophageal	 stricture	 dilatation	
without	 fluoroscopy,	 particularly	 when	 initial	 session	
was	 relatively	 easy	 to	 dilate	 with	 favorable	 stricture	
characteristics.	We	still	do	not	have	sufficient	published	
literature	to	support	any	such	strategy,	and	it	is	unlikely	
that	 any	 such	 data	 will	 emerge	 easily	 because	 of	 the	
involved	 medicolegal	 issues	 with	 every	 endoscopic	
procedure-related	complication.

In	 the	 current	 study	 by	 Bhatt,	 20%	 of	 patients	 could	
not	 be	 dilated	 successfully,	 and	 these	 patients	 had	
multiple	 strictures.	Patients	 in	 the	 current	 study	were	
followed	 up	 for	 1	 year	 which	 is	 rather	 short	 for	 a	
disease	 like	 corrosive	 esophageal	 stricture.	 Some	 of	
these	 patients	 tend	 to	 have	 recurrence	 of	 strictures	
after	 months	 and	 years.	 Stricture	 characteristics	
which	 define	 difficult-to-dilate	 strictures	 or	 in	whom	
more	 number	 of	 dilatation	 sessions	 are	 expected	
include	 long	 length	 of	 stricture,	 multiple	 strictures,	
tortuous	 esophageal	 strictures,	 strictures	 with	
diverticulum,	 and	 strictures	 with	 relatively	 thick	
wall	 in	 the	 involvement	 segment.[1,2,15,17-19]	 Treatment	
options	 in	 these	 patients	 include	 local	 steroid	
injection	 (triamcinolone)	 during	 dilatation	 sessions,	
topical	 mitomycin	 C	 application	 with	 dilatation,	
diathermy	 incision	 with	 or	 without	 dilatation,	 and	
placement	 of	 various	 types	 of	 removable	 esophageal	
stents	 (plastic,	 metal,	 or	 biodegradable).[9-15,19]	
Local	 steroid	 injection	 into	 the	 stricture	 and	 topical	
mitomycin	 C	 application	 have	 been	 found	 useful	
in	 this	 subset	 of	 difficult	 to	 treat	 patients,	 who	
otherwise	 would	 be	 considered	 for	 major	 surgical	
procedure.	 Removable	 esophageal	 stents	 are	 also	
useful	 in	 them.	 It	 is	 unclear	 which	 is	 the	 preferred	
option	 in	patients	with	refractory	esophageal	stricture	
or	 difficult-to-dilate	 esophageal	 stricture	 as	 there	 is	
paucity	 of	 comparative	 data	 and	 randomized	 control	
trials	 comparing	 them	 or	 using	 a	 combination	 of	
them.

Surgical	 treatment	 in	 patients	 with	 benign	 esophageal	
stricture	 is	 generally	 restricted	 to	 failed	 endoscopic	

below	 diaphragm	 in	 the	 region	 of	 gastric	 air	 shadow.	
Savary	 dilator	 (or	 most	 of	 the	 other	 bougie	 dilators)	
is	 passed	 over	 the	 guidewire	 keeping	 the	 guidewire	 in	
fixed	 position	 with	 the	 help	 of	 an	 endoscopy	 assistant.	
Position	 of	 upper	 end	 of	 the	 esophageal	 stricture	 can	
be	 made	 out	 fluoroscopically	 by	 noting	 the	 position	
of	 the	 tip	 of	 endoscope.	 Savary-Gilliard	 dilators	
have	 radiopaque	 marker	 at	 the	 junction	 of	 its	 dilating	
segment	 and	 shaft.	 Passage	 of	 this	 radiopaque	 marker	
across	 the	 esophageal	 stricture	 signifies	 dilation	 of	 the	
esophageal	 stricture	 upto	 the	 size	 of	 that	 particular	
dilator.	 The	 index	 dilator	 is	 then	 removed	 and	 another	
bigger	 size	 dilator	 can	 be	 passed	 subsequently	 in	 a	
similar	 fashion	 if	 required.	 There	 is	 risk	 of	 guidewire	
movement	 and	 displacement	 during	 passage	 of	
dilator	 and	 exchange	 of	 dilator.	 This	 can	 happen	
inadvertently	 or	 due	 to	 lack	 of	 coordination	 between	
the	 endoscopist	 and	 the	 endoscopy	 assistant.	 Thus,	
the	 guidewire	 position	 is	 generally	 checked	 frequently	
using	fluoroscopy.	Additional	 utility	 of	 fluoroscopy	 lies	
in	 early	 detection	 of	 complications	 such	 as	 esophageal	
perforation.	 Occurrence	 of	 pneumomediastinum	 and	
pneumoperitoneum	 can	 be	 detected	 with	 fluoroscopy.	
Further,	 water-soluble	 contrast	 swallow	 study	 can	
be	 performed	 at	 the	 end	 of	 dilatation	 if	 there	 is	 any	
suspicion	 of	 esophageal	 perforation.	 In	 the	 event	 of	
free	 or	 contained	 esophageal	 perforation,	 a	 nasogastric	
or	 nasoduodenal	 tube	 placement	 can	 also	 done	 over	 a	
guidewire,	 for	 which	 fluoroscopy	 guidance	 is	 helpful.	
However,	 availability	 of	 fluoroscopy	 can	 be	 an	 issue	
in	 resource-restricted	 setting	 which	 is	 not	 uncommon	
in	 developing	 countries.	 Experienced	 endoscopists	 can	
feel	 the	 free	passage	of	guidewire	and	can	also	 feel	 the	
dilation	 of	 esophageal	 stricture	 with	 his	 or	 her	 hand	
during	passage	of	 esophageal	bougie	dilator.	Thus,	 it	 is	
possible	to	perform	esophageal	stricture	dilatation	using	
bougie	dilator	without	using	fluoroscopy.	 In	 the	current	
issue	 of	 this	 journal,	 Bhatt	 reported	 her	 experience	 of	
dilatation	 of	 corrosive-related	 esophageal	 strictures	
using	 Savary	 dilators	 without	 using	 fluoroscopy.[16]	
Dilatation	 was	 successful	 in	 80%	 patients,	 and	 there	
was	only	one	esophageal	perforation	 in	180	sessions	of	
dilatations.	There	is	no	consensus	in	published	literature	
on	 the	 criteria	 for	 successful	 dilation.	 In	 the	 given	
study,	 the	 authors	 have	 used	 reduction	 of	 dysphagia	
to	 grade	 II	 or	 less	 as	 criteria	 for	 successful	 dilatation	
which	 can	 be	 debated.	 However,	 the	 study	 highlights	
the	feasibility	of	dilation	of	benign	esophageal	strictures	
using	 Savary	 dilators	 even	 without	 fluoroscopy.	 The	
findings	 are	 relevant	 to	 the	 practice	 of	 endoscopy	 in	
resource-constrained	 environment.	 However,	 it	 can	
still	 not	 be	 recommended	 as	 standard	 of	 care	 for	 every	
hospital	and	every	patient.	One	alternative	approach	can	
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treatment	 (one	 modality,	 more	 than	 one	 modality,	
or	 a	 combination	 of	 modalities	 –	 depends	 on	 local	
practice	 and	 experience)	 and	 major	 complications	
related	 to	 endoscopic	 treatment	 like	 free	 esophageal	
perforation.[1,2,20-23]	 Contained	 esophageal	 perforations	
are	not	uncommon	after	 esophageal	 stricture	dilatations,	
and	 most	 of	 the	 patients	 improve	 with	 conservative	
treatment,	 as	 happened	 in	 the	 current	 study	 also.	
However,	 patients	 with	 free	 esophageal	 perforation	
or	 who	 develop	 organ	 failure	 usually	 require	 surgery,	
but	 some	 endoscopic	 options	 such	 as	 glue	 injection,	
endoscopic	 clip	 application,	 and	 covered	 esophageal	
metal	 stent	 placement	 have	 started	 emerging.	 Surgical	
procedures	 in	 these	 patients	 usually	 include	 esophageal	
replacement	 with	 colonic	 or	 gastric	 transposition.	
Cervical	 strictures	 can	 be	 repaired	 with	 myocutaneous	
flaps.[20-23]

Despite	 the	 data	 shown	 in	 the	 current	 study	 which	
has	 a	 small	 sample	 size,	 the	 use	 of	 fluoroscopy	 during	
dilatation	 of	 esophageal	 stricture	 is	 likely	 to	 remain	 the	
standard	of	 care	 for	 these	patients.	However,	 in	 specific	
situations	 and	 resource-limited	 environment,	 these	 data	
will	 be	 useful	 to	 justify	 the	 dilatation	 of	 esophageal	
stricture	without	fluoroscopy.
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