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Editorials
ELECTROGASTROGRAPHY: A SEDUCTIVE ones, thereby establishing a frequency “plateau” of approx-
PROMISE, ONLY PARTIALLY KEPT imately 3 cycles/min in the entire stomach. “Uncoupling”
o prevents the propagation of slow waves, whereas “retro-
In this issue of the Journal, the paper by Brzan_al. (1) grade coupling” gives rise to a retrograde propagation of
shows that electrogastrography (EGG), a technique of re- g5 \waves.
cording gastric myoelectric activity (GMA) from the skin Together with skin-electrode impedance, the distance of

surface, is able to differentiate gastroparesis secondary tOhe stomach from the skin is the principal cause of the
gastric_ou.tlet pbstruction from idiopathic gastropgresis. This absence of spikes and of the feebleness of the gastric elec-
EGG finding is comparable to the proposed ability of ma- e signal, recorded by EGG at the cutaneous level, where
nometry to distinguish partial intestinal obstruction from ¢ gjona) also becomes admixed with artefacts generated by
pseudo-obstruction (2) and represents one of the milestones, e cyrical activity of cardiac, respiratory, duodenal, and co-
on the long march of EGG which started in 1922 when ,hic origin as well as by body movement, making some
Alvarez, inspired by electrocardiography, recorded the ,i,nq of the recording undecipherable. Consequently, the
GMA for the first time, wnh_cutaneous electrodes. Despite raw tracing must be passed through electronic filters and
the subsequent demonstration by electromyography (EMG), g piected to automated analysis with the aid of specific

performed “in vitro” and “in vivo,” that the GMA is the programs (fast Fourier transform, running spectral analysis,

Cond't'ﬁ sgg gua non of.cogrd;]nated motq:jactlwtyé)f the adaptive spectral analysis, etc). These filters and methods of
stomap ' never gaine the Same widesprea accepénalysis, however, may remove potentially useful informa-
tance in research and clinical settings, as electrocardiogra-

. . tion from the electrical signal (4). Because the EGG is not
phy._The reasons for- this os_traC|sm may be traced to theable to record the spikes, the major indicator of contractile
inability O.f EGG to satisfactorily respond to two fundamen- activity is absent. However, many investigators assert that
tal questions r?peatedly asked of EGG over the past 30the presence of spikes and related pressure waves is sig-
years, namely, “is EGG really able to record the GMA and

hat is the di i d th fic i ¢ of EGG nalled, in the EGG signal, by an increase in amplitude of the
\(I:vor?jir:;sT? lagnostic and therapeutic impact o " slow wave referred to as the EGG power (5). As evidence,

they refer to the observation that the EGG power increases
Does EGG satisfactorily reflect the GMA? after drugs or meals that stimulate motility and decreases
after drugs or meals that inhibit motility (6, 7). However,

EMG studies have shown that the GMA consists of two X ts that included simult tri d
components: a slow wave (named also control potential or experiments that included simuttaneous manometric record-

electrical control activity), which is caused by a rhythmic ings demonstrated that the EGG is unable to recognize the

depolarization of smooth muscle cells, always present even!Ntense motor activity of phase il of the migrating _moto_r
when the contractions are absent, and action potentialscomplex’ whether spontaneous (8) or induced by cisapride

(named also spikes or response potential), which appear o 9). Furthermore, others failed to qbserve a significant cor-
the second portion of the slow wave and are an expressioanIat'on between slow wave amplitude and antral contrac-

of the contraction of the muscular fibres. In the stomach, the tions, mea}sured uItras_onographicaIIy (10)'. In addition, t-he
slow wave is generated by a pacemaker located near thepos_tprandlal Increase m_EGG power, relatlvg to t_he fasting
gastric fundus, at a frequency of approximately 3 cycles per period, has t_)een explained by the appromr_natlon of the
min in humans, and sweeps in the shape of an annular bandintral wall, distended by the' meal, to the skin electrodes'.
and with increasing velocity, through the stomach toward '(Ij'hus,;hz IEGG %O\ﬁer also increases wlhen the aptrum IS
the pylorus. The apparent propagation of the slow wave is istended by a balloon, even as antra contractloqs are
caused by a “coupling” between slow waves autonomously blocked by drugs (11). Flna_lly_, it has been e§tabllsheq
generated by contiguous groups of smooth muscle Ce"S,recently that the EG(_B power is mcreas_,ed by an increase in
whose intrinsic frequency decreases as one moves in arc/oW Wave propagation velocity and is reduced by slow

aboral direction and which behave as a chain of relaxation Wave uncoupling (12). In conclusion, EGG is not able to

oscillators (3). The slow wave of the more proximal cells ndicate the occurrence of phase il of MMC, whereas the
that possess a higher frequency “entrains

" the more distalPOStPrandial EGG power increase is only partially caused by
an increase in motor activity.
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wall is also responsible for the inability of the EGG to is frequently propagated orally and is associated with an
record the alterations in both slow wave propagation and absence of contractions (21). A lack of motor activity is also
“coupling,” which may disrupt peristalsis. With the possible observed during other kinds of gastric dysrhythmias, such as
exception of individuals with a very thin abdominal wall tachyrhythmia, bradygastria, bradyarrhythmia, gastric “fi-
(13), neither the time-shift between slow waves recorded brillation,” and electrical silence (22, 23). All these dys-
with a cutaneous electrode over the antrum and another onrhythmias are frequently found, especially after meals, in
the corpus, nor the analysis of the dynamics of the EGG patients with gastroparesis, chronic dyspepsia, anorexia ner-
wave form permit a determination of slow wave direction vosa and bulimia, cyclic vomiting syndrome, and other
(12). Similarly, “uncoupling” between slow waves originat- conditions characterized by a delayed gastric emptying (6,
ing from the proximal and distal antrum is recorded as a 7, 24, 25). In these same instances, an absent or reduced
slow wave of normal frequency (11, 14). However, an EGG postprandial EGG power increase, attributed to an impaired
method of analysis capable of recognizing severe electrical postprandial gastric motor response, has been frequently
“uncoupling” in dogs has been developed recently (15), but documented. Postprandial alterations in EGG rhythm, fre-
needs to be validated in man. guency, and power are considered by many investigators as,
Although the current systems for filtering and analyzing more or less, reliable indicators of antral motor dysfunction
EGG signals are remarkably improved, the ability of the and delayed gastric emptying (7, 26, 27). Some investigators
EGG to recognize alterations in slow wave frequency, as have, indeed, gone on to propose an automated diagnosis of
tachygastria®4 cycles/min), bradygastria=@2 cycles/min), delayed gastric emptying based on EGG findings using the
tachy- and brady-arrhythmia, complete arrhythmia and elec- neural network approach (28). However, this approach
trical silence, is not above questioning. Firstly, EGG run- could be valid only for gastric emptying delay of idiopathic
ning spectrum analysis is unable, for technical reasons, toorigin, because in patients with delayed emptying secondary
detect tachygastrias shorter than 64 s in duration (16). Sec-to diabetes, scleroderma or hyperthyroidism, no significant
ondly, a comparison of simultaneous recordings from inter- relationship was observed between EGG and gastric emp-
nal and cutaneous electrodes showed that although the EGGying (29-32), probably because of different pathophysio-
is 90% accurate during periods of normal frequency and logical mechanisms. In fact, for example, EGG findings
tachygastria, only 50—70% of “arrhythmias” recorded by may be significantly influenced in diabetes by the level of
EGG corresponds to a true alteration in GMA frequency glycemia levels (33). However, even in idiopathic gastro-
(14). Other investigators (17), who also found the EGG paresis, EGG and gastric emptying are not strictly corre-
records more episodes of tachygastria and tachyrhythmialated; approximately 25-30% of patients with idiopathic
than a concomitant EMG, found that this was most likely to gastroparesis have a normal EGG (27, 34), which might be
happen when many artefacts are operative. However, anexplained by the presence of, as yet unidentified, extragas-
automated method for artefact detection and deletion hastric causes (1, 35).
been devised recently (18). If these latter technical refine- EGG alterations are considered a marker of gastric neu-
ments are truly effective, they may guarantee the detection,romuscular dysfunction (7) and even have been proposed as

by EGG, of clinically relevant alterations in the GMA. able to distinguish visceral myopathy from visceral neurop-
_ o o athy (36). However, it is interesting to note that EGG
What is the clinical usefulness of EGG findings? abnormalities have been documented in patients with idio-

EGG examinations have been performed in various clin- pathic dyspepsia and with normal gastric emptying (24, 26,
ical conditions, both organic and functional, characterized 34). On follow-up 1 yr later, dysrhythmias are more likely
by dyspeptic symptoms and, especially, nausea and vomit-to persist in those who remain symptomatic, regardless of
ing, and in the presence and absence of demonstrated alterany changes in gastric emptying (24). In addition, if one
ations in gastric motility. In some cases, EGG was carried considers that the prokinetic drug domperidone improves
out at the same time as the gastric emptying studies ornausea and tachygastria, but not gastric emptying (30),
manometric recordings to establish whether the information whereas cisapride may improve gastric emptying, but not
provided by EGG parallels that provided by these more influence dysrhythmia and may scarcely affect nausea (37),
invasive studies and whether, therefore, EGG might replaceone may be led to conclude that EGG alterations correlate
them in clinical practice. EGG recordings performed during more with the presence of dyspeptic symptoms than with a
acute episodes of nausea and vomiting, whether spontaneédelay in gastric emptying.
ous as in nausea of pregnancy, or artificially induced by
labyrinthine stimulation (6, 7), or by stimulation of duode- Conclusion
nal chemoreceptors (19) or rectal distension (20), showed For the time being, the response to the two questions posed
that the appearance of nausea is associated with the onset adt the onset may remain unsatisfactory for many “motilists,”
gastric dysrhythmias and, especially tachygastria, and thatbut there is a widespread effort to address the shortcomings of
these disappear with the disappearance of nausea. The findEGG, as can be judged by the increase in the number of
ing of tachygastria on EGG is of clinical value, given the abstracts presented at major international congresses and in
deleterious effect of this rhythm disturbance on motility: it papers published on EGG. However, the future of EGG rests in
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the hands of the electronic engineers, who are alone capable of 5.

resolving such fundamental technical problems as the detection
of contractions, slow wave propagation and “uncoupling.” The

potential of this technique is great, because it gives information 7.

on the GMA that is directly relevant to gastric matility in both

fasting and postprandial periods; it is not invasive, is relatively g

inexpensive, and easy to perform. It would be a pity, therefore,
if EGG cannot emerge beyond the “verge of acceptance as a 9
research and diagnostic tool.”

At present, | believe the EGG does not give clinically

useful information in organic diseases of the stomach, un- 10-

less a functional alteration is also present, as exemplified by
those gastric ulcer patients who demonstrate tachygastria

only when they have nausea and vomiting (38). It is of 11
limited clinical help in hyperemesis gravidarum, motion ;,

sickness, cyclic vomiting syndrome, anorexia nervosa, and
bulimia, but may have a not insignificant role in the man-

agement of functional dyspepsia and idiopathic gastropare-
sis. In these cases, EGG should be performed, not before or

instead of, but after a gastric emptying study. In fact, it may 14

give information more important than a simple indication of ;¢
“probably delayed gastric emptying” and may help to un-
derstand and manage better the alterations in gastric emp-
tying and the dyspeptic symptoms. In a case of delayed
gastric emptying, if the EGG is abnormal, a gastric neuro-
muscular abnormality is likely, and a gastric prokinetic drug
is indicated, whereas if the EGG is normal, an extragastric
cause such as intestinal hyperdysmotility (35) or, as sug-
gested by the paper by Brzaegal., a previously undetected
gastric outlet obstruction (1), should be considered; disor-
ders which, of course, would not benefit from stimulation of
gastric motor activity. In the dyspeptic patient with normal
gastric emptying, abnormal EGG featuring tachygastria
could indicate either a central origin for the dyspeptic symp-
toms, as happens in motion sickness, which may benefit
from an antiarrhythmic drug such as domperidone, or an
overstimulation of duodenal chemoreceptors (19), whereas a
normal EGG may suggest either altered visceral perception
or a psychological problem. Further studies alone will es-
tablish if this approach of inserting the EGG into the diag-
nostic algorythm for dyspepsia is valid or illusory.
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ABLATION THERAPY OF BARRETT'S curred, with one death. The authors conclude the technique
ESOPHAGUS: MEASURES OF SUCCESS of ABPC is capable of restoring squamous tissue in Barrett's

AND FAILURE esophagus, and the treatment may even be successful “in

creating total squamous cover.” However, they emphasize that,

epithlium ¢an roepithlialze ablatod metaplastic glandular TS 120 5200 9 ecommend ABPC for dysplsic o nondys-
P P b 9 plastic Barrett's because follow-up is too short to show a

esophageal tissue (Barrett's esophagus) in an anacid enVi'decreased incidence of and mortality from adenocarcinoma.”
ronment (1). But important questions remain. The most )

fundamental question is: Is restoration of squamous epithe- Althpugh daunting, a protocoll Is conceivable to determl-ne

. . o the efficacy and safety of ablation therapy. It would require
lium a reasonable therapeutic goal? Justification for such multiple centers, restrictive entry criteriz.g, <5 cm)
treatment is based on the notion that elimination of the P t', . 3{ | of 'ﬂ’ o 24r;
metaplastic epithelium would effectively reduce complica- preuﬁe exfcwon’ f;gqrous (t:?n rct> 50 ]Ee”ug.g, -d
tions of the condition, principally adenocarcinoma. The efsop agea: P ml?m 0”?9)’ a Iea; -y|£503 ow-up, and use
truth of this intuitively self-evident notion, however, has not (I\)/I surrogate m?r ers o | neoplasie.d, exprgssmn). Id
been proved. It is probably safe to say that ablation therapy OSt_ Importantly, comp ete sguamous re_storatlon wou
would become a standard of care if such proof was estab-'€duiré the absence of intestinal metaplasia at the squamo-
lished, particularly if it was shown that restored squamous 0lumnar border and in jumbo biopsies from four quadrants

mucosa persisted normally, and surveillance for malignant &t 2 ¢m intervals for 2 consecutive months. With this defi-
transformation was not required. nition, >95% but <100% of the abnormal tissue would

Theoretically, the outcome of ablation therapy will be likely be eliminated and success, indicated by statistically

related to two factors: (1) efficacy of the method of abnor- significant differencgs between treated and untreated
mal tissue ablation, and (2) promotion of normal esophageal 9roups, would be evident.

mucosal regeneration. An ideal ablative technique will uni- IS it time for this study? Possibly. | am concerned that the

formly and completely destroy the abnormal epithelium Mmeasure of failure, adenocarcinoma, might also be evident.
with a Sing|e’ easy app“cation that is Safe' precise]y tar- This concern reflects limitations of the ablative teChniqueS,

geted, and of relatively low cost. Of these features, com- and the ability to modify gastroesophageal reflux, esopha-
pleteness of destruction is most crucial. None of the reported 9€al inflammation and repair. New approaches are needed to
ablative techniques fulfill these ideals. Foci of metaplastic assure complete ablation—perhaps multimodal, using ad-

epithelium have commonly been identified beneath restoredjunctive site-directed agents to knock out or modify differ-
entiation of glandular progenitor cells. New approaches are

Received June 15, 1998; accepted June 22, 1998. also needed to modify the soluble and insoluble mediators




