
The first capsule endoscopy system available in the market was
named M2A (M2A Capsule, GivenImaging Ltd, Yokneam, Israel)
[1]. This acronym reveals the philosophy behind this technolo-
gy: the implementation of a miniaturized system allowing to
endoscopically evaluate the entire digestive system, ideally
from the mouth to the anus (which is what M2A stands for).

The technical barriers that had initially prevented the ex-
ploration of the entire surface of the digestive system have
been removed over time through the development of batteries
with longer life, the optimization of power consumption (e. g.,
through the adaptive frame rate) and the increase in the num-
ber of cameras and in the angle of view (to cover the entire mu-
cosal surface of wider lumen organs). The study by Vuik et al.
[2] in the current issue of Endoscopy International Open, as
well as several other publications, [3] confirm that the endo-
scopic study of the entire surface of the digestive system ap-
pears to be now technically possible.

However, does “technical feasible” also mean “clinically reli-
able”? Although the very quick small bowel transit time report-
ed in the present study (median small bowel transit time: 47’)
might negatively impact on small bowel capsule diagnostic
yield, the key role of capsule endoscopy in the evaluation of
the small bowel mucosa has been confirmed in several studies,
and current guidelines endorse the use of this device as first-
line examination in many clinical scenarios [4]. The clinical re-
liability concerns, therefore, are related mostly to the evaluati-
on of the colonic, esophageal, and gastric mucosa, which would
be the potential added value of panenteroscopy.

In standard colonoscopy, there is a well-documented corre-
lation between the degree of cleanliness and diagnostic per-

formance [5]. This is likely to have even greater relevance in
the field of wireless endoscopy, where the capsule is purely pas-
sive (e. g., it cannot wash or remove debris) and bowel prepara-
tion also plays a key role in promoting device propulsion. In the
paper from Vuik et al. [2] the rate of patients with adequate co-
lon cleansing (76.6%) was below the≥90% minimum standard
recommended for optical colonoscopy [6], although involved
subjects were healthy and highly compliant with the prepara-
tion schedule (93.6% of them took the entire bowel prepara-
tion). Although this may reflect the specific preparation sche-
dule adopted in the study, a recent systematic review [3]
showed that the rate of patients with adequate colon cleansing
was highly variable, but ≥90% in only 54% of studies, even
when different schedules were used. Furthermore, although
no formal standard quality measure exists, the rate of patients
with adequate cleansing of the whole gastrointestinal tract
(52.8%) is far from being acceptable. Finally, as far as the com-
pletion rate for colon evaluation is concerned, the 51% rate re-
ported by Vuik et al. [2] is similar to those reported in other
publications [7–9] and far below the recommended threshold
of 90% [6].

Although relevant gastric findings, missed by previous tradi-
tional gastroscopy, were reported in patients undergoing small
bowel capsule endoscopy [10], the parameter for assessing the
efficacy of panenteroscopy in evaluation of gastric mucosa (ob-
servation of more than 90% of the mucosa) appears to be arbi-
trary, contrived, and very difficult to measure. In the absence of
a traditional examination as comparator, no clinically relevant
conclusions can be drawn about the diagnostic yield in the
stomach of such a non-steerable capsule. In addition, because
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the capsule was ingested without a dedicated protocol for
esophageal inspection [11], the Z line was identified in fewer
than 50% of the subjects included in the study, underscoring
that capsule endoscopy, when administered as a panenterosco-
py tool, cannot represent a viable alternative to regular gastro-
scopy.

Patient acceptability has always been emphasized as one of
the major advantages of capsule endoscopy over more invasive
and less tolerated procedures, such as gastroscopy and colo-
noscopy. However, Vuik et al. [2] demonstrated that moving
from theory (pre-procedural questionnaire) to practice (post-
procedural questionnaire), patient expectations are somewhat
disregarded. In line with these results, in the TOPAZ study [12]
more subjects who underwent both procedures under evaluati-
on unexpectedly preferred traditional colonoscopy over colon
capsule endoscopy. Once again, the major determinant behind
this preference was the burden related to colon capsule endos-
copy bowel preparation.

Taking into account all these issues, one might wonder if pa-
nenteric capsule endoscopy evaluation is a journey worth un-
dertaking and a goal worth pursuing. Taken individually, each
traditional endoscopic examination for evaluation of esopha-
gus, stomach and colon seems to be more reliable than panen-
teroscopy. However, the latter offers the unique opportunity to
combine evaluation of several segments of the digestive tract
at the same time, in a single examination. This becomes parti-
cularly relevant when the “timing of the procedure” or “disease
extent” are key factors. Indeed, there is growing evidence sup-
porting the use of a panenteroscopic approach in patients with
digestive bleeding, in whom an upper digestive tract lesion has
been excluded [13, 14]. Initial data suggest that in these pa-
tients, a timely panenteric evaluation has relevant clinical (in-
creased rate of diagnosis, crucial information for therapeutic
work-up) as well as organizational/economic consequences (re-
duction of the number of unnecessary examinations and hospi-
talization time). Similarly, for staging and surveillance in pa-
tients with Crohn's disease, especially in the pediatric setting,
panenteroscopy appears to be a reliable tool for assessing dis-
ease mucosal activity and extent, compared to more invasive
methods [15–17].

In light of all the pros and cons, with current technology and
organizational/practical issues (e. g. the preparation schedule),
the window of opportunity for panenteroscopy in everyday
clinical practice currently is narrow. However, the most limiting
factors appear amenable to significant improvements, and the
introduction of automated image analysis systems (e. g. artifi-
cial intelligence-based software) [18], which could make the
procedure even easier and more reliable, is expected soon.
These improvements are needed before implementing use of
the capsule for whole-intestine mucosal assessment in clinical
practice.
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