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Manometry is an important tool in the diagnosis of oesophageal 
motility disorders, but proper instruments and methods are need- 
ed to obtain useful clinical information. The authors reviewed the 
minimal technical requirements, operative aspects, which informa- 
tion the final report should contain as well as indications and con- 
traindications of the text itself. Technical requirements: At least a 
three-channel, multiple-lumen catheter perfused with a pneumo-hy- 
draulic capillary infusion system which ensures AP/AT> 15G200 
mmHg/sec.; data should be recorded at a sampling rate of ~8 Hz 
to study the oesophageal body and lower oesophageal sphincter; 
lower oesophageal sphincter tonic [pressure] and phasic activity 
[relaxations] and oesophageal body amplitude and peristaltic activi- 
ty should be recorded. The final report must contain the patient’s 
details, the indication for the test and a manometric diagnosis. In- 
dications for manometry: Oysphagia [after ruling out any organic 
pathology]; non- cardiac chest pain [after ruling out any cardiopul- 
monary involvement]: systemic collagenosis [to investigate oe- 
sophageal involvement]; gastro-oesophageal reflux disease [if 
surgery is planned]. Contraindications are limited to: pharyngeal or 
upper oesophageal obstructions, oesophageal bullous disorder: 
cardiac conditions in which vagal stimulation may not be tolerated, 
severe coagulopathy and patient non-compliance. 
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Introduction 

Oesophageal manometry is a fundamental test for the diagnosis of primary 
and secondary oesophageal motor disorders. In general, it should be em- 
ployed as a second-level diagnostic tool, after endoscopy and/or barium 
swallow have been used to investigate organic lesions. Although the 
methodology and indications for this test have been well established since 
the late eighties ‘, its application was limited (in our country, at least) to a 
few referral centres. In the last ten years, the introduction of computer-as- 
sisted manometry and the consequent elimination of part of the boring man- 
ual analysis of the trace and the relatively lower costs of the equipment, has 
led to a widespread use of this test and manometry is now performed at 
most first-level, and many second- or third-level hospitals 2. 
To perform oesophageal manometry properly and thus obtain a correct di- 
agnosis, however, some fundamental technical requirements must be satis- 
fied and some operator expertise is required. 
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The following standards for oesophageal manometry 
have been developed by the Italian Study Group for In- 
testinal Motor Disorders (GISMAD) to define the min- 
imal technical requirements, the operative aspects, the 
data that should be included in the final report, and in- 
dications and contraindications for the test in order to 
obtain suitable clinical information from oesophageal 
manometry. 

Technical requirements 

Oesophageal manometry records the tonic and phasic 
pressures generated by the oesophageal muscle; two 
systems are currently available, namely, a) external 
transducers connected to the oesophageal lumen by per- 
fused catheters (so-called low-compliance perfused sys- 
tems) 3 and b) intraluminal micro-transducers (strain- 
gauge, piezo-electric or electromagnetic transducers). 
Both transducers should be connected to: c) a recorder 
(ink or thermal writing polygraphs, computers). 
Optional instruments that may be helpful in perform- 
ing oesophageal manometry are: d) motor-driven 
catheter extractor, respiratory activity detector, swal- 
low detector, sleeve sensor. 
The following material is needed to perform oe- 
sophageal manometry (Table I). 

Wle I. Material needed to perform oasophageal manometry. 

A. PsriuraQ sywllls 
- Multiple-lumen catheter 
- Hydropneumatic perfusion pump 
- Distilled water for perfusion pump 
- External pressure transducers Cone for each channel) 
- Data acquisition and recording system Ton paper and/or com- 

puter] 
- Motor-driven constant speed extractor Ioptionall 
- Teflon catheter extensions [optional1 
- Respiratory activity detector (optional1 
- Swallow detector (optional1 

C-R-W- 
- Polygraph 
- Digital acquisition system 

Perfused systems 

Material needed for a low-compliance perjked system 
Multiple-lumen catheter made of non-expandable ma- 
terial, at least 100 cm long and graduated (at 1 cm in- 
tervals) to enable length measurements. The catheter 
must be easy to clean and be able to be sterilized. 
At least 3 channels assembled with an interval diame- 

ter of 0.8 mm, with side-holes at 5 cm intervals to en- 
able a study of peristaltic propagation and oriented at 
angles of 120” to overcome upper and lower sphincter 
asymmetry. 

The use of a catheter with 6 or 8 side-holes is recom- 
mended If a 6-hole catheter is employed, 3 side-holes 
should be positioned at the same depth and oriented ra- 
dially at angles of 120” and another 3 extending prox- 
imally, at 5 cm intervals. If an &hole catheter is used, 
4 side-holes should be positioned at the same depth 
and oriented at 90” angles and another 4 extending 
proximally, at 5 cm intervals. 

Pneumo-hydraulic capillary infusion system (hydro- 
pneumatic pump and capillaries) must ensure a con- 
stant perfusion rate (0.5 - 1 ml/min). The perfusion rate 
should be checked periodically by counting the drops 
per minute (20 drops = 1 ml). The water in the tank is 
placed under pressure by a gas with a low solubility in 
water (ideally helium or nitrogen) and brought up to a 
pressure of 800- 1000 mmHg (55-70 psi).The complete 
system (catheter, perfusion pump, capillaries, taps, 
etc.) must have a low compliance (0.05-0.08 ml/100 
mmHg)4; due to the difficulty in measuring real com- 
pliance (AV/AP), however, the rise in pressure over 
time (AP/At) that occurs on occlusion of the catheters 
is to be taken into account: this must be at least 150- 
200 mmHg/sec. Any extension tubes between the 
catheter and the transducers must be made of non-ex- 
pandable material (Teflon) to avoid increasing the sys- 
tem’s compliance. 
The system must be calibrated periodically using a 
mercury Riva-Rocci sphygmomanometer or by lifting 
the manometry tube to a predefined water column level 
(if the apparatus is used only sporadically, then this 
should be calibrated before each test). In the event of 
lower values (systems with a higher compliance, almost 
always due to perfusion problems), there is a risk of 
phasic contractions, the rapid ones, in particular, being 
underestimated (oesophago-cervical and pharyngeal). 
Systems using perfusion bags (e.g. the Fenwall bag) 
are not recommended because the perfusion fluid can 
only be brought up to a maximum pressure of 300 
mmHg, which is not sufficient to ensure precise signal 
acquisition. 
Gravity perfusion systems (drip, bags, etc.), or those 
supported by peristaltic pumps (e.g. Harvard), or infu- 
sion apparatus with syringes, are not acceptable. 

Distilled water for perfiision pump For the perfusion 
fluid, it is best to use sterile distilled water (though 
sterility is not indispensable), preferably after de- 
gassing by aspiration. In the water tank, it is advis- 
able to place a plastic disc above the level of the wa- 
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ter surface to avoid gas passing into the liquid when 
it is under pressure. 

External pressure transducers Each transducer is con- 
nected to a catheter channel; the electric signal is sent 
to an acquisition/amplification module that subsequent- 
ly directs the processed signal to an analogue recorder 
for printing on paper, or to a digital system. The trans- 
ducer must guarantee linearity from 0 to 400 mmHg. 

Microtransducer systems 

At least 3 microtransducers spaced at 5 cm intervals 
(for studying oesophageal peristalsis) and one placed 
distally for circumferential recording (optional) are 
needed to study the sphincters (parameters, rest and 
relaxation). The catheter must be connected by means 
of a suitable interface to a data acquisition and stor- 
age system (see below). 
These systems are generally very accurate, but their 
high cost and fragility 5 make them unsuitable for 
standard apparatus because of their costiperformance 
ratio. Moreover, some types of catheter with solid 
state transducers may have structural features that 
lead to cleaning and sterilizing problems. 

Recording systems 

Ink or thermal writing polygraphs 
The recorder must provide a printout on paper at a 
rate varying from 2.5 mrn/sec for studying the lower 
oesophageal sphincter (LES) and oesophageal body 
to at least 10 mrn/sec for studying the upper oe- 
sophageal sphincter (UES) and the pharynx. It must 
also be able to display a scale between 0 and 400 
mmHg. Ideally, the paper feed rate should be ad- 
justable from 1 mm/set to 60 mrn/sec. 

Digital data acquisition systems 
If a digital acquisition and storage system (computer- 
aided manometry) is used, the system must allow a 
sampling rate of at least 8 Hz (8 samples/set) for 
studying the LES and oesophageal body, and at least 
50 Hz for studying the UES and pharynx. Here again, 
the range of pressures that can be recorded must be 0 
to 400 mmHg. 
The computerized system must also enable a printout 
to be made of the manometric trace (on-line or after 
completing the test). 

Optional instruments 
1. Motor driven constant-spted catheter extractor 
(with the speed modifiable from 1 mm/set to 5 

mm/set) for studying the sphincter zones using the 
pull-through method 6. 
2. Respiratory activity detector and swallow detector 
The system may be fitted with an apparatus for de- 
tecting respiratory activity (a belt pneumograph for 
recording diaphragm excursions or a thermistor) and 
a microphone (or manual marker) for recording swal- 
lows. 
3. Sleeve sensor This device enables the recording of 
a pressure along the length of the 6 cm long silicone 
membrane that forms the sensor itself 7. This sensor 
can be used to overcome the problem of the rapid 
movements of the sphincters (especially the UES), 
since pressures are recorded along the sensor’s entire 
length. This device enables the recording of the so- 
called inappropriate relaxations of the LES (i.e., re- 
laxations without a previous swallowing) that are 
probably involved in the pathogenesis of GERD. The 
main drawbacks of the sleeve sensor are that it re- 
quires three recording channels for the sleeve alone 8, 
it misrecords the duration of sphincter relaxation and 
skilled personnel are needed for its use. That is why, 
in our opinion, the sleeve catheter is not recommend- 
able for routine clinical use. 

Methods 

Oesophageal manometry should be performed on a 
patient who has fasted for 8 hours and all medication 
affecting the gastrointestinal tract must be suspended 
at least 24 hours before the test. 
The various phases of the test are summarized in 
Table II. 

Study of LES tonic activity 
This phase begins with the insertion of all the catheters 
in the stomach: the pressure recorded (at the end of ex- 
piration) is used as reference zero. 
The catheter is then withdrawn in 1 cm steps (SPT) or 
at a constant, low speed (-1 mm/set-MPT or RPT-5 
mm/set-) until all the test holes are in the oesophagus. 
The passage can be repeated in the event of artifacts 
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(too many swallows), or to increase the number of 
measurements upon which to calculate mean values. 
If an RPT is performed, patients are asked to hold their 
breath in order to avoid the influence of respiratory 
movements on the LES pressure. 
During this phase the following measurements are 
made 9 (Fig. 1): 
- Identification of the inferior margin of the LES at the 

point where the pressure trace rises steadily by at least 
2-3 mmHg with respect to the intragastric pressure 
and measurement of its distance from the nostrils. 

- Identification of the pressure inversion point (PZP), 
defined as the point where the positive deflections of 
the sphincter pressure profile, in phase with those in- 
duced by breathing (pressure increase in inspiratory 
phase), become abruptly negative (pressure drop in 
inspiratory phase) in the counterphase with respect 
to the respiratory deflections. 

- LES resting pressure The LES pressure, expressed in 
mmHg, is measured at the PIP, mid-way through the 
respiratory cycle with respect to the intragastric pres- 
sure, assumed as a value of 0. Alternatively, the max- 
imum value reached at the end of expiration can be 
assumed as the resting LES pressure. Either way, it is 
essential to use the same method as that used to as- 
sess the volunteers and establish the normal range of 
values. If an RPT is performed, the maximum pres- 
sure recorded is assumed as the LES pressure. 

-Identification of the superior margin of the LES at 

oesophageal pressure and measurement of its dis- 
tance from the nostrils. 

- LES length Given the nature of the method, the mea- 
surement can be obtained with an approximation of 
+l cm when using the SPT. With the MPT, the mea- 
surement is accurate to within 1 mm. For the accu- 
rate measurement of this parameter, therefore, only 
the rapid pull-through (RPT) method is recommend- 
ed, preferably with the extractor controlled by the 
recording system. Using a paper feed of 1 mm/set 
and the same rate for extracting the catheter, the 
length in mm on the paper trace coincides with the 
actual length of the LES. 

- (Optional) Length of the abdominal portion of the 
LES, measured from the beginning of the LES to the 
PIP. 

Study of LES phasic activity 
For this part, the last test hole, which was initially sit- 
uated in the gastric cavity (the pressure of which is tak- 
en as reference zero), is withdrawn until it comes in- 
side the LES, on a level with the PIP The other test 
points will thus be 5, 10 and 15 cm above the LES, thus 
enabling a valid map of the oesophageal body motility 
and monitoring of swallowing activity. 
On the other hand, if a catheter with radial holes is 
used, the latter is positioned with the holes inside the 
LES, at the same level as the PIP. 
Wet swallows must be performed (consisting of 5 ml 

the point where the pressure trace reaches the intra- water at room temperature), since dry swallows 

Fig. 1. Manom$tric rerxlrdnga of a RPT (Al and a SPT IS1 across the LES. With the RPT techoiiue, LES pressure [LESPI is measured as the maxi- 
mum prew~re r@ad, ~tw~m5 Mh the SPT technique the pressure of LES (LESPI is measured at the P+P, mid-way in thei reapiretory cycle. Com- 
puter&l 5y411@71 o&m t&i $iab&im rneafl am pressure of entire high pressure tane of LES. Length of LES can be calculated with both tech- 
niq@za. Fran the betginning of,LES tb) to its ending tel. Wii the SfJT, length of the LES abdominal component Ifrom b to PIPI can also be measured 
(abbrevietions: see list; at end of paper]. 
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(i.e.,with a bolus of saliva) have proved not only less 
reproducible but also less reliablelO. 
It is advisable to have the patient perform a few test 
swallows; then at least 10 swallows are assessed. 
During this phase the following measurements are 
made ” 12: 
- Percentage of complete post-swallowing relaxations 

(essential) Complete relaxation is when the mini- 
mum residual pressure (or nadir) in the LES during 
inhibition after swallowing drops to 5 mmHg or less 
above the intragastric pressure. In the case of 
catheters with radial holes, only one channel needs to 
reach the required pressure for relaxation to be clas- 
sified as complete. 

-Mean duration of relaxation in seconds (optional) 
This is measured in the LES from the start of the 
rapid negative deflection after swallowing to the 
point where the pressure trace returns to the original 
value. 

- Mean percentage of relaxations (optional) calculated 
as: basal pressure/residual pressure x 100. 

- Mean residual pressure (optional) calculated as the 
mean pressure remaining at post-swallow LES relax- 
ation 

- Percentage of relaxations coordinated with overlying 
oesophageal contraction (optional). A relaxation is 
classified as coordinated when it lasts long enough to 
encompass the positive deflection related to the over- 
lying oesophageal contraction wave, recorded 5 cm 
away. 

- Percentage of incomplete relaxations (optional) de- 
fined as the post-swallow deflection of the LES that 
remains at a value at least 5 mmHg higher than the 
intragastric pressure. 

- Percentage of absent relaxations (optional), defined 
as when a swallowing action is not followed by any 
deflection in the high-pressure zone of the sphincter. 

Study of oesophageal body motility 
To study oesophageal body motility, the catheter is po- 
sitioned so that the distal hole is situated 3 cm above 
the superior margin of the LES and the other test points 
are consequently 8 and 13 cm above the LES, thus en- 
abling the motility of most of the oesophageal body to 
be studied. To study the proximal portion, the catheter 
position has to be changed. 
Using catheters with 3 radial and 3 longitudinal holes, 
LES and oesophageal body motility can be studied si- 
multaneously; in fact, if the radial holes are positioned 
at the same level as the PIP, the three proximal holes will 
be 5, 10 and 15 cm above the PIP, enabling the motility 
of most of the oesophageal body to be evaluated. 
The basal pressure detected in the oesophageal body 
mid-way through the respiratory cycle is assumed as 
reference zero pressure. The pressure of the gastric 

fundus as reference zero may also be used. Either way, 
it is essential to adopt the same method as that used to 
assess the volunteers and establish the normal ranges. 
As for the study of the LES, wet swallows must be per- 
formed, i.e., consisting of 5 ml water at room temper- 
ature, since dry swallows (i.e., with a bolus of saliva) 
have proved not only less reproducible but also less re- 
liable. It is advisable to have the patient perform a few 
test swallows first; then at least 10 swallows can be as- 
sessed. 
During this phase the following measurements are 
made, the first two concern the tonic activity, the oth- 
ers the phasic activity. In the evaluation of the phasic 
activity, each measurement should be calculated for 
each recording level (5, 10 and 15 cm above the LES) 
” ‘* (Fig. 2). 
- Resting pressure of the oesophageal body (optional) 

is calculated, assuming the intragastric pressure as 
reference zeror3. 

- Total length of the oesophageal body (optional) cal- 
culated as the distance from the upper border of the 
LES to the lower border of the UES. 

- The mean amplitude of contractions (essential) cal- 
culated from the oesophageal baseline pressure to 
the maximum pressure peak. 

- Percentage of swallowing sequences causing peri- 

Fig. 2. A normal peristaltic sequence is represented Ml: propagation 
speed must be lower than 20 cnVsec. If propagation speed exceeds 
20 cmlsec, contractions are defined as simultenaous (BJ. Absence of 
:ontractions between two normally propagated waves is defined as 
‘not-transmitted” peristalsis [Cl. If contraction fails to eppear in dis- 
1 part of oesophagus, peristaltic sequence is ‘dmpped” ff31. Con- 
Taction wave may have two or more peaks “multipeeked contraction” 
[each peak must have an amplitude not less than 10% of the overaH 
contraction amplitude of at last ~1 see1 [El. If peaks reach baseline, 
zontraction wave is defined as “repetitive” IFI. 
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staltic contraction waves (essential) A swallowing 
sequence is defined as peristaltic when it appears in 
all channels in a temporally sequential manner in the 
aboral direction. Each motor complex is character- 
ized by the sequential onset of a pressure event along 
the oesophageal test points. 

- Percentage of swallowing sequences that cause si- 
multaneous contraction waves (essential) A swal- 
lowing sequence is defined as simultaneous when it 
appears in all channels in a temporally synchronous 
manner without any progression; the pressure event 
is recorded simultaneously and non-sequentially on 
all test points. 

- Percentage of contraction waves not transmitted (es- 
sential) Failure to record the motor event at the level 
of the oesophageal test points. 

- Percentage of contraction waves suspended (essen- 
tial) Motor event recorded only at a level of the dis- 
tal test point(s), with no pressure activity in the prox- 
imal point(s), or a motor event normally propagated 
only on a level with the distal test points and syn- 
chronous in the proximal test point(s). 

- Percentage of contraction waves “dropped” (essen- 
tial) Motor event recorded only on a level with the 
proximal test points, or a motor event normally prop- 
agated only on a level with the proximal test points 
and synchronous in the distal test point(s). 

- Percentage of swallowing sequences causing retro- 
grade contraction waves (essential): a swallowing 
sequence is defined as retrograde when it appears in 
all channels in a temporally sequential manner, but in 
the oral direction. 

N.B. The total of these last 6 values must amount to 100%. 
- Mean duration of contractions (optional): (from be- 

ginning of rapid rise on the trace until its return to 
baseline). 

- Percentage of repetitive and multi-phase contrac- 
tions with double peak (optional). 

- Percentage of repetitive and multi-phase contrac- 
tions with triple peak (optional). 

- Percentage of hypotonic waves (optional). Number 
of contraction waves with an amplitude lower than 
the 10th percentile of the values defined by the oe- 
sophageal motility laboratory concerned as normal. 

- Percentage of hypertonic waves (optional) Number 
of contractions with an amplitude exceeding the 90th 
percentile of the values defined by the oesophageal 
motility laboratory concerned as normal. 
Motility should also be assessed in relation to the 
swallowing action, thus distinguishing post-swallow 
activity from spontaneous activity. 

Study of I/ES 
The minimum standard for oesophageal manometry 
does not include studying UES motility, which is con- 

sidered optional. Although perfusion manometric sys- 
tems are not ideal for studying this district, they can 
provide some useful information. 
To overcome the well-known lack of symmetry of the 
UES’s, it is essential to use all the side-holes (oriented 
in the various spatial planes) and to calculate the mean 
values of the measurements 14. 
The SPT is used in this case. If an MPT is used, the 
withdrawal rate must be increased to 5 mm/set be- 
cause it is difficult to prevent the patient from swal- 
lowing. 

Study of UES tonic activity 
The SPT is used also in this case. 
During this phase the following measurements are 
made: 
- Identification of the inferior margin of the UES at the 

point where the pressure trace rises steadily above 
the oesophageal basal pressure by at least 3 mmHg. 

- UES resting pressure Measured in mmHg and calcu- 
lated with reference to the basal oesophageal pres- 
sure. 

- Identification of the superior margin of the UES at 
the point where the pressure trace reaches the en- 
dopharyngeal pressure and measurement of its dis- 
tance from the nostrils. 

- UES length, measured as the difference between the 
inferior and superior margins. 

Study of UES phasic activity after swallowing 
To overcome the mobility of the UES and study the ac- 
tivity of the UES after swallowing, the last but one test 
point (at the distal end) is positioned on the upper mar- 
gin of the UES, so that the distal sensor is at level of 
the cervical oesophagus and the two proximal sensors 
are at level of the proximal and distal pharynx. In this 
way, the 2 cm upward movement of the UES during 
swallowing is compensated and the test point remains 
in the sphincter zone during the swallow, as suggested 
by Nelson and Richter I5 and Caste11 and Dalton 16. The 
sleeve sensor or a catheter with side holes at 1 cm in- 
tervals may also be useful to measure UES activity: al- 
though they are probably more accurate, these methods 
are less practical and are not deemed suitable for rou- 
tine clinical use. Here again, wet swallows must be 
used, but with 10 ml boluses of water in order to fur- 
ther stimulate the pharynx. 
At least 5 swallows are recommended. In the case of 
recordings on paper, the paper feed rate must be in- 
creased to at least 10 mm/set; in the case of digital da- 
ta acquisition the sampling frequency must be at least 
50 Hz in order to amplify the trace and assess the rapid 
events occurring at this level. 
During this phase the following measurements are per- 
formed: 
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- Percentage of complete relaxations (percentage of 
relaxations in which the minimum residual pressure 
(or nadir) in the UES drops (during inhibition after 
swallowing) to values of no more than 10 mmHg 
with respect to the basal oesophageal pressure. 

- Percentage of relaxations coordinated with the pha- 
ryngeal contraction, defined as relaxations in which 
the pressure drop lasts long enough to encompass the 
positive deflection relating to the overlying pharyn- 
geal contraction wave. 

- Mean duration of relaxation (optional) measured in 
seconds; this is the interval between the beginning of 
the rapid negative deflection in the UES after swal- 
lowing and the return to the original value. 

- Mean percentage of relaxation (optional), calculated 
as the basal pressure-residual pressure x 100. 

- Mean residual pressure (optional), defined as the 
mean pressure remaining at each post-swallow relax- 
ation of the UES 

Study of pharyngeal contractions 
The minimum standard for oesophageal manometry 
does not include studying pharyngeal motility, which 
is considered optional. 
The test is usually divided into a distal and a proximal 
part. 
For each level, the following measurements are made: 
a) Mean amplitude of contractions. 
b) Mean duration of contractions. 
For the distal pharynx (5 cm above the LES), the mean 
amplitude of the “shoulder” of pharyngeal precontrac- 
tion must also be measured. (i.e., the slow increase in 
pressure before the rapid upstroke of pharyngeal con- 
traction, which is related to the compliance of the UES 
with the passage of the bolus) 17. 

Reporting 

The report must contain the following general infor- 
mation: date and type of test, name of patient and name 
of operator, reasons prompting manometry, description 
of manometric findings, signature of the person re- 
sponsible or operator. A manometric diagnosis should 
be expressed in the final report. 
To better understand the test, a table should be pre- 

pared with the numerical findings measured in the pa- 
tient for the following parameters (Table III) and with 
the normal reference values for comparison. 

Indications and contraindications for the test 

Oesophageal manometry is considered as a second- 
level diagnostic technique and is used after methods, 
such as X-ray or endoscopy have assessed the exis- 
tence and/or severity of organic lesions of the oesoph- 
agus and the oesophago-gastric junction. It is usually 
requested by a gastroenterologist to confirm or rule out 
any oesophageal motility disorder. It may be request- 
ed, however, by the general practitioner or by other 
specialists (cardiologists, pneumologists, otorhino- 
laryngologists, etc.). It is, therefore, advisable to estab- 
lish proper indications for the clinical use of oe- 
sophageal manometry to obtain greater benefits in di- 
agnostic terms. 

Oesophageal manometry is advisable in the following 
conditions: 

Patients with dysphagia, after ruling out any organic 
pathology, to formulate the diagnosis of an oe- 
sophageal motility disorder (achalasia, diffuse oe- 
sophageal spasm, etc.) 
Dysphagia, i.e., the sensation of obstruction to the pas- 
sage of food from the oral cavity to the stomach, strict- 
ly related in time with the act of swallowing, is a high- 
ly specific symptom. 
Considering patients who have undergone oesophageal 
motility assessment, excluding those with inflammato- 
ry or neoplastic organic oesophageal disorders, it be- 
comes clear that dysphagia is very rare in individuals 
with normal oesophageal motility (<lo%), whereas it is 
almost always detected in patients with a proven motil- 
ity disorder, the frequency ranging from 18% (for spe- 
cific motility anomalies)18 to 85% (for achalasia)19. 
Standard manometric assessment can detect oe- 
sophageal motility disorders in a large proportion 
(290%) of patients with dysphagia with no organic 
causes and is, therefore, a test with a high diagnostic 
sensitivity in such cases *O It is worth adding, however, . 
that only some of these manometric anomalies can be 

Tabk II. Essential information that the final oesophageal manom@tq report should contain. 

- Basal prassufe 
- Total length 
- Percart@ge of compke relaxations 

,@M 
- Mean amplituda of distal oasuphegeal body motor waves 
- Pem of swallows folluwed by normally-propaga&d motor wavas 
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classified in the context of a primary or secondary 
motility disorder, whereas about 20% of cases fall into 
the group of so-called non-specific motor disorders. The 
latter do not allow diagnosis, but may nonetheless sug- 
gest the need for clinical or manometric monitoring *I. 

Patients with chest pain, after ruling out any car- 
diopulmonary origin and after per$orming gastro-oe- 
sophageal morphological investigations (X-ray, en- 
doscopy) 
It is calculated that the oesophagus is responsible for 
symptoms in about 60% of patients with angina-like 
chest pain revealing no cardiac causes. The most com- 
mon oesophageal cause of chest pain is peptic or in- 
fectious oesophagitis and motility disorders should be 
investigated only after endoscopy has ruled out any 
mucosal abnormality. In about 50% of patients with a 
proven oesophageal origin of the pain, motility abnor- 
malities are found to be associated with the symptom 
and thus considered responsible for the pain. 
Standard manometry is capable of revealing motility 
disorders in a fairly high percentage of patients with 
non-cardiac chest pain (70-80%)*‘. 
In the event such anomalies are classifiable in the 
context of primary motility pathologies (achalasia, 
DES, nutcracker oesophagus), manometry provides a 
sufficiently reliable diagnosis as far as concerns the 
origin of the pain, since the anomaly frequently oc- 
curs with painful symptoms in these patients (in 50- 
80% of cases)23. 
On the other hand, if the manometric test reveals non- 
specific motility disorders, as found in more than half 
of these patients 24, the diagnosis is not very useful 
from the clinical standpoint because it does not ade- 
quately clarify the origin of the pain. 
In this case, the use of provocative tests is recommend- 
ed, such as the administration of edrophonium (80 
mg/kg iv), which enables the painful symptoms and 
motility anomalies to be reproduced in 33% of these pa- 
tients 25 26. Alternatively, an ambulatory 24-hour mano- 
metric investigation may be suggested with a view to as- 
sessing the timing and consequently the causal relation- 
ship of the painful episodes with any motility disorder of 
the oesophageal body. According to the literature, this 
method reveals the oesophagus as being responsible for 
the pain in about 50% of cases and this probably repre- 
sents the maximum diagnostic sensitivity that manome- 
try can achieve in this type of patient 27. 

Patients with systemic disease (e.g. collagenoses) if we 
need to establish any oesophageal involvement (multi- 
ple-organ pathologies) 
Oesophageal motility disorders are frequently associat- 
ed with systemic disease, and with collagenoses in par- 
ticular. It is calculated that 50-70% of patients with a di- 

agnosis of scleroderma present manometric alterations 
in the form of a reduced or absent peristalsis in the dis- 
tal half of the oesophageal body and a more or less 
marked LES hypotonia. Such anomalies are considered 
typical of systemic sclerosis 28, but cannot be consid- 
ered pathognomonic, albeit with a lesser frequency, of 
other collagenoses (e.g. CREST syndrome, polymyosi- 
tis, dermatomyositis) . 2g Moreover, manometry is not 
suitable as a tool for diagnosing collagenoses because 
the latter are confirmed in no more than 40% of patients 
with typical manometric anomalies. 
Manometry consequently plays a role in assessing the 
degree of functional impairment of the oesophagus in 
patients with a confirmed collagenosis. The clinical 
value of this finding lies mainly in contributing to- 
wards reaching decisions for conservative or surgical 
treatment in patients with complicated reflux disease. 
The outcome of surgical treatment in such patients is 
thought to be less satisfactory and burdened with a 
greater frequency of complications (post-operative 
dysphagia). However, the only substantial report on 
the topic suggests that the surgical outcome in sclero- 
derma is comparable with that of other patients with 
reflux 30. 

Patients with GERD, as a complementary test prior to 
any anti-refux surgery 
In patients with GERD, manometry is not used for di- 
agnostic purposes. It is proposed as a means for as- 
sessing the pathogenic role of the oesophageal motili- 
ty disorder in such patients (defective peristalsis, LES 
dysfunction). 
Manometry is, therefore, performed in patients who 
fail to respond to medical treatment (to rule out any 
other pathologies, such as collagenosis) and in view of 
any surgical correction. Though there is no proof in the 
literature, it is commonly assumed that the presence of 
certain documented manometric anomalies (hypotonic 
LES, severe peristaltic defect) may help to confirm the 
indication for anti-reflux treatment31 or predict the in- 
cidence of unwanted side effects of such surgery (post- 
operative dysphagia)32. 

Patients needing the placement of an intra-oe- 
sophageal catheter (e.g. a pH-metering probe) that 
must be positioned precisely with respect to the sphinc- 
ter areas 
24-hour pH-monitoring in GERD is performed by 
placing the electrode in a “conventional” position situ- 
ated 5 cm above the proximal margin of the LES. 
There is no doubt that of the various methods proposed 
(pH-meter pull-through, endoscopy, fluoroscopy, 
manometry), manometry is the most accurate33 34. 
It is generally believed, however, that in the absence of 
anatomical variants (hiatus hernia) there is a fair corre- 
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Oesophageal mannmetry 

Ibk IU. Contraindications for oasophageal manomatry. 

Abeeltttlt 

Pharyngeal or upper oesophageal obstruction 
Bullous disorders of oesophageal mucosa 
Cardiac conditions in which vagal stimulation is poorly tolerated 
Severe coagulopathy 
Patient non-compliance 

Retetiw 

Oesophageal tumours or ulcers 
Large oesophageal varices 
Large oesophageal or crico-pharyngeal diverticula 

lation between the different positioning methods and 
that any variations in the position of the electrode of up 
to 2 cm do not significantly affect the diagnostic value 
of pH-monitoring. 
On the other hand, manometry becomes absolutely 
necessary in those cases in which the electrode has to 
be positioned near the UES (immediately below or im- 
mediately above it) to assess the existence of any prox- 
imal reflux responsible for symptoms in the oropha- 
ryngeal district or upper airways. In this case, the out- 
come of pH-monitoring can be strongly influenced by 
the positioning of the electrode with respect to the 
cricopharyngeal sphincter. 
There are few situations (Table IV) in which oe- 
sophageal manometry is absolutely contraindicated, 
mainly related to oesophageal obstruction, bullous dis- 
order of the oesophageal mucosa, patients’ non-com- 
pliance, etc. 

list of abbreviations used 

LES: lower oesophageal sphincter; UES: upper oe- 
sophageal sphincter; PIP: pressure inversion point; 
SPT: slow pull through; MPT: motorized pull through; 
RPT: rapid pull through; DES: diffuse oesophageal 
spasm; GERD: gastro oesophageal reflux disease. 
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