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I trained in the mid-1970s. A clinical gastroenterology fellow-
ship was 2 years in length at that time, and unless you were
engaged in bench research and/or continuing to work toward
a PhD, you were presumed to have absorbed enough relevant
information to practice independently: Ulcers were caused by
too much acid and treated with antacids or a Sippy diet, reserv-
ing resective surgery and/or truncal, selective, or highly selec-
tive vagotomy for patients with complications or medical fail-
ures; inflammatory bowel disease was treated with sulfasalazine
and steroids, less frequently with azathioprine or 6-mercaptopu-
rine; refractory gastroesophageal reflux warranted elevation of
the bed head and antacids, as histamine-2 receptor antagonists
had yet to be introduced, with a steady pool of patients requir-
ing esophageal bougienage for distal esophageal strictures;
virtually all esophageal cancer was squamous cell carcinoma.
What else did I “know”” when I finished my training? Viral
hepatitis was A, B, or non-A, non-B and chronic hepatitis was
separated into chronic persistent and chronic active, the former
a benign process and the latter with the potential to cause cir-
rhosis. Obstructive jaundice was a surgical disease or, in high-
risk patients, treated with a percutaneous transhepatic biliary
drain (PTBD). Almost everything I learned at the time was
rudimentary or would be proven wrong.

Endoscopy, in turn, was primarily a diagnostic procedure,
although we did remove colon polyps and applied it both diag-
nostically and prognostically to facilitate therapies to include
esophageal dilation using Maloney or Hurst mercury-filled
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dilators or Eder-Puestow metal olives under fluoroscopic guid-
ance. Additional therapeutics included placing plastic prostheses
fashioned from Tygon tubing. The sole treatments for bleeding
at the time of my fellowship was placement of a Sengstaken-
Blakemore balloon to tamponade actively bleeding esophageal
or fundal varices or infusing the stomach with ice water for
bleeding ulcers in an attempt to induce vascular constriction.

Evolving Endotherapy

Allow me to delineate the three areas of technologic
advancements that I believe were pivotal to the initial
development of therapeutic endoscopy. Although not the
first therapeutic innovation, from my perspective it was the
development of multiple treatments for gastrointestinal (GI)
bleeding that were adopted by general gastroenterologists
and integrated into their practices that launched the field of
therapeutic endoscopy. In our own unit, this started with the
marketing of injection needles, using a variety of sclerosants
that included sodium morrhuate and sodium tetradecyl sul-
fate, among others, to treat bleeding esophageal varices [1].

Although randomized, controlled trials have relegated
most sclerosants as both less effective and associated with
a higher rate of adverse events when compared to band
ligation [2], a variety of injection solutions are still used to
treat peptic ulcers [1, 3], Mallory-Weiss tears, and Dieula-
foy lesions. These include various forms of cyanoacrylate
(superglue) preparations to treat esophagogastric and ectopic
enteral varices. However, it was the development of “coap-
tive” coagulation probes—bipolar and multipolar cautery
and heater probes—that changed the equation for massive
or recalcitrant peptic ulcer bleeding from surgical to endo-
scopic control [3]. Subsequent innovations came quickly:
Nd-YAG laser, argon plasma coagulation, through-the-scope
(TTS) and over-the-scope (OTSCs) clips [4], hemostatic
powders [5], and most recently, self-assembling hemostatic
peptides [6]. These techniques have been variably used and
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have expanded the available treatments in our endoscopic
quiver.

Endoscopy Therapy for Gl Strictures
Dilating Balloons

Although various dilating balloons had been used for dec-
ades to treat achalasia, anatomic considerations historically
limited most endoscopic therapy for GI stenoses other than
those in the esophagus and distal colorectum. It took the
development of endoscopically facilitated dilation balloons
that required placement of a guidewire across a stenosis for
gastroenterologists to be able to treat GI strictures fluoro-
scopically [7]. Realistically, the majority of these dila-
tions could have been done by an interventional radiolo-
gist without our help, although the latter would invariably
have required an additional procedure if the stenosis was
first diagnosed endoscopically. Those balloons subsequently
were designed to be passed through the endoscopic (TTS)
and have further evolved as controlled/continuous radial
expansion (CRE) balloons that can stretch or fracture a
stricture with increments of balloon diameter up to a maxi-
mum of 5 mm. The latter technology has revolutionized the
treatment of both esophageal and non-esophageal strictures
to include benign anastomotic, pyloric, small bowel, and
colonic stenoses, and there have been multiple reports con-
firming efficacy, with lower costs and fewer adverse events
when compared to surgery [8—10].

Balloon dilation and radial incision of refractory benign
stenoses [10] have also been applied for short refractory
esophageal, anastomotic, pyloric, and Crohn’s enteral sten-
oses. More recently, dilating balloons have played a bit part
or have been abandoned altogether in the setting of per-oral
endoscopic myotomy (POEM) for achalasia [11] and endo-
scopic pyloromyotomy for pyloric stenosis or gastroparesis.

Self-Expandable Metal Stents (SEMS)

Although SEMS were originally released in the luminal gut
for unresectable esophageal malignancy [12], they quickly
became an alternative to surgical gastrojejunostomy in the
palliation of malignant gastric outlet obstruction [13, 14].
They have evolved from an uncovered mesh to a myriad of
woven or braided metals, most commonly nitinol covered
completely or in part most commonly with silicone [15].
Moreover, like dilating balloons, many SEMS have been
mounted on shafts that fit through large channel gastroscopes
or colonoscopes to allow concise placement under direct
vision, often with concomitant fluoroscopy. Designed ini-
tially for malignancy, covered SEMS have also been utilized
for refractory benign disease to include caustic esophageal
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strictures as well as recalcitrant Crohn’s strictures in patients
at high surgical risk [16].

Lumen-Apposing Metal Stents (LAMS)

In the continuously evolving field of treating GI luminal
strictures, endoscopic ultrasound (EUS)-facilitated gas-
troenterostomy with a wide-flanged short-shaft LAMS has
supplanted both enteral SEMS and laparoscopic gastrojeju-
nostomy in many institutions for malignant and some benign
gastric outlet obstructions. Both direct comparative studies
and recent meta-analyses suggest comparable procedural
success and survival as well as fewer adverse events and
shorter hospitalization times compared with surgery and
significantly fewer re-interventions when compared with
enteral stent placement [17, 18].

LAMS have also been used with variable short- and long-
term success for refractory anastomotic strictures, particu-
larly those following Roux-en-Y gastric bypass and obstruct-
ing anastomotic colon strictures [19].

Biliary Endoscopic Sphincterotomy (ES)

If therapeutic endoscopy, other than colonoscopic pol-
ypectomy and esophageal dilation/prosthesis placement,
was popularized with the treatment of upper GI bleeding
and morphed into treating benign and malignant luminal
stenoses throughout the GI tract, the most dramatic event
from a personal perspective antedated both advances: the
initial reports of endoscopic sphincterotomy in 1974 [20].
The latter procedure literally opened the door to the biliary
tract, and later, the pancreas, allowing us to treat common
bile duct symptoms that included biliary pain, obstructive
jaundice, cholangitis, and recurrent biliary pancreatitis, as
well as palliation of malignant obstructive jaundice [21].
Moreover, its application morphed into treating pancreatic
duct strictures and stones in chronic pancreatitis and, in con-
junction with EUS, treating the consequences of severe acute
pancreatitis, including ductal disruptions and a smorgasbord
of pancreatic fluid collections [22].

However, it was the innovation of laparoscopic cholecys-
tectomy that led therapeutic endoscopy to supplant the sur-
geon in the management of common bile duct stones [23],
and some of the more colorfully entitled editorials that I
authored at the time focused on the interaction between lapa-
roscopy and ERCP-sphincterotomy [24-26].

ES, now variably combined with large-diameter endo-
scopic balloon dilation (EBD), is not infrequently used in
conjunction with the other previously described innovations
in therapeutic endoscopy [27]. Procedure-related bleeding
may require injection therapy with epinephrine, coaptive
coagulation with bipolar cautery, balloon tamponade, and,
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in refractory cases, placement of a covered biliary SEMS.
Refractory stone disease is often temporized by placement of
a plastic stent with subsequent procedures that may require
mechanical (EHL) or laser lithotripsy (LL). Unresectable
proximal or distal malignancy is now palliated primarily
with SEMS to include LAMS inserted under EUS control
through the stomach or duodenum.

Conclusion

It seems that we have come full circle, yet only scratched the
surface of advances in therapeutic endoscopy, since I started
my career. [ failed to address the evolution of fiber endo-
scopes into videoscopes that can interface with a computer,
image manager, report generator, and an evolving interface
with artificial intelligence (AI). Nor have I discussed the
simultaneous advancements in GI surgery and interventional
radiology and our interdependence in caring for patients
with GI disorders. Finally, I have failed to discuss a myr-
iad of advances in endoscopic interventions: Percutaneous
endoscopic gastrostomy, endoscopic approaches to obesity,
endoscopic mucosal resection (EMR), and endoscopic sub-
mucosal dissection (ESD). However, if therapeutic advances
in endoscopy are truly wagging the dog of gastroenterology,
even a little, I can’t wait for the “hair of the dog that bit me”
almost 50 years ago.
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