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Small caliber endoscopes are one of the best examples of fantastic technological advancements in gastrointestinal endoscopy. First designed for pediatric patients in the 1970s, current small caliber videoendoscopes were used for unsedated transnasal gastrointestinal endoscopy after 1994. Nowadays, unsedated endoscopy can be successfully done using small caliber endoscopes via transoral or transnasal route in nearly 90% of cases. Several large studies have shown that small caliber endoscopy is feasible, safe and well-tolerated. These devices
can decrease the potential risks of upper gastrointestinal endoscopy by eliminating the need for sedation since these ultrathin endoscopes
induce much less gag reflex or choking sensation in patients. Moreover, gastrointestinal endoscopy with small caliber endoscopes results
in less sympathetic system activation as well as less oxygen desaturation compared to standard endoscopy, especially in aged, severely ill,
bedridden patients. Nevertheless, there is no overall consensus on its cost effectiveness. Though indications are similar with standard endoscopy, small caliber endoscopy can be preferred in patients with gastrointestinal stenosis. Less common indications include transnasal
endoscopic retrograde cholangiography and postpyloric feeding tube insertion. The esophagogastroduodenoscopy procedure with small caliber endoscopes is easy to perform, and there is generally no need for further training for this technique. However, the additional cost of
equipment and some medicolegal and technical issues have resulted in the unpopularity of small caliber endoscopy in most countries other than France and Japan. However, sharing information about this technique and stressing its potential advantages can help in its widespread use in various countries including Turkey. We believe that routine use of small caliber endoscopes during daily gastrointestinal
endoscopy practice is not far away in many countries.
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Sedasyonsuz küçük çapl› özofagogastroduodenoskopi: Bu tekni¤e
güvenebilir miyiz?
Küçük çapl› endoskoplar gastrointestinal endoskopinin müthiﬂ teknolojik geliﬂiminin en iyi örneklerinden biridir. ‹lk olarak pediatrik yaﬂ
grubu için 1970’li y›llarda tasarlanm›ﬂken, günümüzdeki küçük çapl› videoendoskoplar, sedasyonsuz transnazal gastrointestinal endoskopi için 1994’den sonra kullan›lm›ﬂlard›r. Günümüzde, sedasyonsuz endoskopi bu cihazlar› kullanarak transoral veya transnazal olarak, olgular›n %90’›nda baﬂar›yla uygulanabilmektedir. Büyük serili çal›ﬂmalar, küçük çapl› endoskopinin uygulanmas› mümkün, güvenli ve iyi tolere edilen bir iﬂlem oldu¤unu göstermiﬂtir. Küçük çapl› endoskoplar, daha az ö¤ürme refleksi veya bo¤ulma hissi uyand›rd›klar› için, sedasyon ihtiyac›n› ortadan kald›rarak, gastrointestinal endoskopinin potansiyel risklerini azaltmaktad›rlar. Ayr›ca, küçük çapl› endoskopi ile gastrointestinal endoskopi, özellikle yaﬂl›, yata¤a ba¤›ml› bireylerde, standart konvansiyonel endoskoplara göre daha az
sempatetik sistem aktivasyonu ve daha az oksijen desatürasyonuna neden olmaktad›r. Bununla beraber, küçük çapl› endoskopinin maliyet etkinlik analizinde bir görüﬂ birli¤i olamam›ﬂt›r. Standart endoskopi ile ayn› endikasyonlar› olmas›na ra¤men, küçük çapl› endoskopi gastrointestinal darl›¤› olan olgularda tercih edilmektedirler. Daha az s›kl›kla olan endikasyonlar, transnazal endoskopik retrograd
kolanjiografi ve postpilorik beslenme tüpü yerleﬂtirilmesidir. Küçük çapl› endoskopi ile özofagogastroduodenoskopi iﬂlem uygulamas› kolayd›r ve genel olarak bu iﬂlem için daha fazla e¤itime gerek olmamaktad›r. Bununla beraber, cihazlar›n ek maliyeti, baz› medikolegal ve
teknik durumlar, bu iﬂlemin Japonya ve Fransa hariç olmak üzere bir çok ülkede popüler olamamas›na neden olmuﬂtur. Ancak, bu teknik hakk›nda bilgi paylaﬂ›m› ve bu cihazlar›n potansiyel faydalar›n›n vurgulanmas›, Türkiye dahil olmak üzere bir çok ülkede daha yayg›n kullan›m›na yard›mc› olabilecektir. ‹nan›yoruz ki, gastrointestinal endoskopi için küçük çapl› endoskoplar›n günlük gastrointestinal
endoskopi prati¤inde rutin kullan›lmas›, bir çok ülke için çok uzak gözükmemektedir.
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Most GI endoscopists perform upper GI endoscopy
via the transoral route using conventional EGD devices. This practice requires the use of various sedatives in most patients to reduce the disturbing
effects of the procedure. There are some precise data that sedation can be responsible for most of the
morbidity and mortality associated with endoscopy. This also induces extensive prolongation of
the time period engaged with the patient and also
adds to the overall cost of the procedure. Moreover,
the transoral route may not be applicable in some
patients with anatomical or mechanical obstacles
in the oral cavity. Fortunately, technical developments in the field of endoscopy have enriched us
with new ultrathin scopes that have minimized the
need for sedation by improving comfort during the
procedure. Although there is a continuing discussion on the safety and cost issues, some authors have already indicated that ultrathin scopes have
augmented the safety and reduced the cost of endoscopic examinations in the upper GI tract (1-3).
When compared with transoral conventional EGD,
transnasal small caliber EGD has fewer adverse
effects on cardiopulmonary function and the autonomic nervous system since it requires minimal or
no sedation (4,5). Nevertheless, small caliber EGD
has not gained much popularity in many countries
other than France and possibly Japan, despite its
good safety profile. Aside from the lack of physician incentives, cost of the equipment and medicolegal issues, we believe that doubts about the adequacy of these scopes or questions regarding their advantages over conventional endoscopes are the
most important factors underlying this unpopularity. Nevertheless, stressing this idea, one survey
assessed the adoption of this technique during an
endoscopic workshop, and indicated that live case
demonstration can decrease barriers to the adoption of this technique (6). Although small caliber scopes are useful tools in endoscopy units, the inability to deliver endotherapy due to the small diameter of the working channel in these scopes is a true limitation. However, we can exclude the factor of
lack of training since there is no need for special
training for an endoscopist competent in conventional endoscopy to perform a small caliber EGD
(7). The aim of this review is to inform physicians
about the feasibility, tolerability, adequacy, and
safety of unsedated small caliber endoscopy.
TECHNICAL ASPECTS, FEASIBILITY AND
ADEQUACY
Unsedated small caliber EGD can be done via eit-
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her transoral or transnasal routes. Transnasal endoscopy is surely feasible with endoscopes that are
<6 mm in outside diameter (5.1-6 mm in range),
approximately half the diameter of conventional
endoscopes. These scopes have bidirectional (leftright and up-down) angulations and working
lengths of 1030-1330 mm. Esophagoscopes have
an outside diameter of <4 mm with a working
length of 600 mm. Uncooperative patients or patients with high preprocedure anxiety are not suitable candidates. After appropriate explanation of
the procedure, topical anesthesia with lidocaine
jelly is administered to the patient’s patent nostril
and pharyngeal anesthesia is also recommended.
The standard left lateral decubitus position is generally preferred, but the upright position can also be attempted. There is one recently published
randomized prospective study comparing unsedated endoscopy via the transoral and transnasal
routes using 5.5 mm videoendoscopy. In that
study, transoral EGD was found to be superior to
transnasal EGD with regard to the patient’s discomfort, examination duration, pharyngeal pain,
and rate of other adverse events (8). In one of the
earliest studies, the failure rate of the unsedated
transnasal route was also reported to be higher
than that of the unsedated transoral route with
small caliber endoscopes (12% vs 1%) (9). Pediatric biopsy forceps can be used through the accessory channel if the outside diameter of the endoscope is >5.1 mm. A recent study showed that 1,335
biopsy specimens obtained with small caliber endoscopes had comparable diagnostic performances
with those obtained with conventional endoscopes
(10). However, another report indicated limited
success with the two-directional small caliber
EGD to obtain a biopsy from gastric lesions located at the posterior aspect of the cardia (11). Another limitation of small caliber endoscopes can be
the poor lens-cleansing function of the scope due to
the small caliber water–jet nozzle. However, this
problem can easily be solved with cleansing solutions. One report indicated the good lens-cleansing
ability of an oolong tea solution to resolve this minor problem (12).
The technical feasibility of small caliber EGD has
been addressed in several studies, one of which indicated an 88% success rate in completing the procedure by using small caliber EGD through the
transnasal route in 33 volunteers (13). Another
study showed that unsedated small caliber endoscopy through the transnasal route with a 6 mm
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endoscope was completed in 98% of patients compared to 91% undergoing unsedated EGD with a
9.8 mm gastroscope (14). There are other studies
that have presented good feasibility data on transoral and transnasal unsedated EGD. However,
most of these studies are not prospective randomized controlled trials and generally enrolled a
small number of patients. Thus, we may consider
unsedated small caliber EGD to be a technically
satisfying method in motivated hands although
we do not yet have absolute conclusive data.
The small diameter of the channels could also impair suctioning ability, especially to aspirate blood
and thick debris. This may cast doubt on the accuracy of the small caliber EGD by causing inadequate visualization and failure to complete the
procedure. These issues have been addressed by
several previous studies. One of the earliest reports indicated a 92% diagnostic accuracy of unsedated EGD using a 6 mm ultrathin videoscope,
and the optical quality of the images was rated as
good in 84%, 65% and 78% of the cases when examining the esophagus, stomach and duodenum,
respectively. In that study, 60 patients out of 105
agreed to undergo unsedated EGD. Peroral unsedated EGD was possible in 34 of 35 (97%) of the
cases, while the unsedated transnasal route was
successful in 25 of 29 (86%) patients (15). Another
study clearly indicated that compared with sedated conventional EGD, sedated and unsedated
small caliber EGD were 96% and 97% accurate,
respectively (16). Another randomized prospective
trial compared unsedated esophagoscopy via the
transnasal and transoral routes using a 4 mm videoendoscope with conventional endoscopy with
sedation. The authors found that unsedated esophagoscopy had a similar level of diagnostic accuracy to that of conventional endoscopy (17).

less stressful to patients than conventional EGD
(19-23). This is due to the nausea and choking sensation, which are the main limitations of transoral
EGD. The number of gagging episodes was reported to be much lower in the transnasal small caliber EGD as compared with transoral small caliber
or conventional EGD (20,23). This is because it is
less stimulative to the uvula, palatine arches and
the base of the tongue. Thus, the nasal route increases patient tolerance during an EGD examination (1,9,19,20,23). However, small caliber
transnasal EGD may induce more pain on insertion than does the transoral EGD, especially in younger patients. The acceptability of unsedated
transnasal endoscopy in younger versus older patients was also found to be invariable in a recent
study (21).
Transnasal small caliber EGD induces a low degree of choking sensation, mild nasal discomfort,
mild sore throat, and abdominal discomfort. The
only complications reported by the patients are
epistaxis, sinusitis, transient light-headedness,
and mucous discharge. Thus, the lack of serious
patient discomfort and the high level of patient satisfaction via the transnasal route may be explanations for why the majority of patients who are
experienced in both unsedated transoral conventional EGD and unsedated transnasal small caliber EGD prefer the transnasal route (24).
Unsedated transnasal small caliber EGD has also
been reported to be safe and tolerable in the diagnosis of hypopharyngeal cancer and in the screening of esophageal lesions (25). In a series of patients with dysphagia following treatment for previous primary head and neck cancer, no significant complications were reported to have occurred
during or after unsedated transnasal EGD (26). In
that report, all of the patients were noted to have
tolerated the procedure well.

TOLERABILITY
This is a very important issue since it directly determines the acceptance, adequacy and feasibility
of the procedure on the part of the patients and
physicians. Indeed, patients undergoing EGD examination for the first time in their life seem to feel more comfortable with sedation. However, there are some reports indicating that more than twothirds of the patients who agreed to undergo unsedated small caliber EGD were willing to have an
unsedated small caliber EGD in the future (15,18).
The explanation for this may be the fact that unsedated transnasal EGD is more acceptable and

SAFETY
Unsedated small caliber EGD represents a valid
alternative to sedated conventional EGD in many
respects, including tolerability, technical feasibility and adequacy. Safety is another important issue to consider when applying small caliber EGD
to our patients. Naturally, the major morbidity
and mortality associated with conventional EGD
is associated with sedation. The overall complication rate associated with sedated EGD is reported
to be around 9 in 100,000 cases (27). An American
Society for Gastrointestinal Endoscopy/Food and
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Drug Administration (ASGE/FDA) collaborative
study indicated the incidence of serious cardiovascular complications as 5.4 per 1000 cases and the
incidence of death as 0.3 per 1000 cases (28).
However, cardiovascular impacts of transnasal
versus transoral EGD in aged patients with or
without hypertension revealed that cardiovascular complications of transoral EGD should not be
neglected. In most comparative studies, transnasal EGD was found to have smaller cardiovascular
impacts than transoral conventional EGD, and
transnasal EGD was found to be safer than conventional EGD for most patients (20,21,29).
Transnasal small caliber EGD was reported to be
a safer method than transoral conventional EGD
in aged hypertensive patients or critically ill, bedridden patients who are undergoing percutaneous
endoscopic gastrostomy (PEG) feeding (30,31).
The explanation behind these results can be attributed to less sympathetic stimulation induced by
transnasal small caliber EGD leading to lesser
elevation of blood pressure and pulse (5). Unsedated transnasal EGD has also been reported to have less decrease in oxygen saturation than observed with the transoral conventional EGD method
(4,19). It is known that the transoral conventional
endoscope may stimulate salivary secretion and
further increase the risk of aspiration. In one
study, unsedated transnasal small caliber EGD in
elderly and bedridden patients was found to be
much safer than its transoral counterpart with
conventional endoscopes with regard to the risk of
aspiration pneumonia (31). Application of this
technique was also reported to be a safe and tolerable technique in the diagnosis of hypopharyngeal cancer and screening of simultaneous esophageal cancer (26). The safety issue has also been addressed in the outpatient gastroenterology practice in a randomized trial (22). The authors concluded that transnasal EGD with a small caliber endoscope should be proposed to all patients undergoing diagnostic EGD.
COST EFFECTIVENESS
Elimination of the need for sedation surely decreases the total expense of an EGD procedure by eliminating various sedation-related complications,
the incidence of sedation-related work loss and
post-procedural monitoring. However, adequacy
and the physician’s satisfaction with the procedure are other determinants of the cost since a repeat examination under sedation can increase the
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expenditure related to the procedure. There are
several studies that have investigated the impact
of unsedated endoscopy on the cost of EGD. One of
these reports proved the cost-saving with unsedated small caliber EGD. The mean procedure time,
mean recovery room time and mean cost of unsedated small caliber EGD were found to be statistically lower than those of sedated conventional
EGD (32). The other two reports comparing unsedated small caliber EGD with sedated conventional EGD also reached similar results favoring unsedated small caliber EGD (33,34). However, it is
not clear that unsedated endoscopy results in costsaving without compromising the patient’s and/or
the endoscopist’s satisfaction with the procedure.
Furthermore, large randomized controlled studies
and cost-effectiveness analyses are not present to
date, and such studies are needed to obtain conclusive results on several issues, including cost-effectiveness.
OTHER APPLICATIONS OF SMALL
CALIBER EGD
The use of small caliber esophagoscopy makes possible simultaneous manometry and endoscopic observation of the esophagus. This combination proves useful in the evaluation of esophageal peristaltic function, such as in the diagnosis of gastroesophageal reflux disease (35). The small caliber transnasal endoscope was also reported to be valuable in
the management of foreign bodies in the pharynx
and esophagus (36). Small caliber endoscopy with
narrow band imaging and Lugol staining to screen
patients with head and neck cancer are important
in such cases with some limitations for oral intubation with conventional endoscopes. The use of small
caliber endoscopy was found to be feasible in patients with head and neck cancer to detect synchronous neoplasms (37). Furthermore, unsedated
transnasal endoscopy was reported to be successful
in the accurate detection and surveillance of Barrett’s metaplasia and dysplasia (38). Technical difficulties related to the insertion of a long intestinal
tube can also be easily overcome by small caliber
transnasal EGD. Transnasal EGD decreases the
mean procedure time and mean radiation exposure
time significantly during feeding tube insertion
(39). Inconvenience and complications of the transnasal feeding tube can be avoided by transnasal
PEG tube placement. This technique can be especially safe and effective for patients with partial luminal obstruction due to head and neck cancer
and/or GI cancer. It can be done on unsedated pati-
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ents with small caliber endoscopes, and has been
reported to be minimally invasive, feasible in selected patients and rarely associated with complications (40,41). Endoscopic position control of nasoenteral feeding tubes by transnasal re-endoscopy in
intensive care patients was also reported to be a
feasible and very accurate method (42).
Interestingly, small caliber endoscopes have found
a potential place in the field of ERCP. A study
comparing conventional oral ERCP and transnasal ERCP in 50 patients revealed that transnasal
ERCP was a well-tolerated method with less cardiovascular stress than oral ERCP. The lack of necessity of mouth-to-nose transfer of the nasobiliary drainage tube during transnasal ERCP seemed to be another advantage of this technique
(43). In a small series of patients with previous biliary sphincterotomy, unsedated transnasal small
caliber endoscopes were suggested to be useful in
draining the biliary system in patients with cholangitis (44,45).
CONCLUSION
Small caliber videoendoscopy is obviously a milestone in the evolving field of GI endoscopy. Such an
evolution surely required developments in technology, and image quality can be the main limitation
of small caliber endoscopes. Improvements in the
resolution problem with these scopes can solve
this problem in the future. Self-training seems to
be possible with this technology since experienced

endoscopists can easily perform this procedure.
The feasibility and tolerability of unsedated GI endoscopy with small caliber videoscopes support its
worth over transoral conventional EGD in both young and elderly patients. Though it rarely carries
risks to life-threatening dimensions, transoral
conventional EGD increases the cardiopulmonary
work load especially for elderly and/or critically ill
patients. The current literature has provided sufficient data to suggest that small caliber unsedated EGD seems to be safer than its transoral alternative with conventional videoscopes in this group
of subjects. Administration of GI feeding or decompression tubes including PEG catheters in cases
with head and neck cancer or conditions leading to
GI luminal obstruction and insertion of nasobiliary drainage catheters in patients with previous
sphincterotomy can be done successfully with
small caliber videoscopes. The current literature
supports unsedated small caliber EGD as a safe
and less costly alternative to conventional transoral EGD. However, the question of whether the
unsedated small caliber technique compromises
patient and/or physician comfort has to be addressed to determine the utility of this approach in our
daily practice. We already need guidelines on how
to select a suitable patient population definitely.
The question of whether we can trust this technique and administer it at every available opportunity remains to be answered. Perhaps we can approach each patient individually and hopefully
wait for healthy guidelines in the near future.
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