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Audit of the role of oesophageal manometry in
clinical practice
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Abstract
This oesophageal laboratory serves a popula-
tion of 1*5 million. The study aimed to review
referral patterns and assess the cost effective-
ness of oesophageal manometry in clinical
practice. All 276 consecutive manometry
studies performed between 1988 and 1991 were
reviewed. Reasons for referral in the 268 first
referrals were: dysphagia 50*4%, non-cardiac
chest pain 23-1%, gastro-oesophageal reflux
disease 14-2%, connective tissue disease
11*2%, and 'other' 1*1%. Manometry was
normal in 49-3%, showed achalasia in 17*9%,
diffuse oesophageal spasm in 13*4%, connec-
tive tissue disease in 7-8%, hypertensive lower
oesophageal sphincter in 4*5%, nutcracker
oesophagus in 2*6%, and 'other' in 4-5%.
A positive diagnosis was significantly more
common if dysphagia was the reason for
referral (65.9% v 35.3%, p<O.Ol). A positive
diagnosis was established in 60% of patients
referred with connective tissue disease, 30-6%
with non-cardiac chest pain, and 21.1% with
gastro-oesophageal reflux disease. A positive
diagnosis was significantly more common in
connective tissue disease when symptoms
were present (85% v 10%, p<Os05). Manage-
ment was changed in 48*9% of all patients
because of manometry findings. The cost of
each oesophageal manometry study was calcu-
lated to be £63.00: every change in patient
management cost £129.00. In conclusion,
oesophageal manometry changed manage-
ment in over 20% of patients with non-cardiac
chest pain or gastro-oesophageal reflux
disease and in over 60% of those with dys-
phagia. It is, therefore, a useful and cost
effective test in patients with these symptoms.
(Gut 1993; 34: 1158-1161)
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As recently as 1990 it was stated that the use of
oesophageal manometry in America was

governed more by financial reimbursement than
by clinical usefulness.' It has also been suggested
that manometry is only worthwhile in the in-
vestigation of patients with non-cardiac chest
pain.2 There are few reports of the cost effective-
ness of manometry, but in one study published
10 years ago, Meshkinpour et al concluded that
the cost of each change in patient management
was $6482.00.3
Our oesophageal laboratory serves a popula-

tion of 1 * 5 million people and is sited in a hospital

which contains the regional thoracic surgery unit
and the regional medical cardiology centre. New
computerised equipment for performing oeso-
phageal manometry was purchased in 1988. The
purpose of this study was to audit its clinical
usefulness in patient management.

Patients and methods
Between 1988 and 1991 our laboratory per-
formed 276 oesophageal motility studies on 268
patients. All 268 first referrals were reviewed
using a copy of the manometry report held in the
laboratory and the patients' clinical notes.
Reasons for referral were classified as, dys-
phagia, non-cardiac chest pain, gastro-
oesophageal reflux disease, connective tissue
disease, and other. The referral source was
classified as either surgical, which included the
regional thoracic surgery unit, or medical, which
included the regional medical cardiology centre.
Water perfused manometry was performed

using a low compliance capillary infusion pump
(Arndorfer Inc, USA) and an eight channel
polyvinyl catheter with a 6 cm Dent sleeve
(Arndorfer Inc, USA). Individual channels were
connected to external transducers (Medex Inc)
and their analogue output was converted to a
digital signal using a Digitrapper (Synectics
Medical, England). This was displayed and
stored on an IBM compatible computer (PC
1640, Amstrad Inc). Pressures were recorded
from 1 cm below the Dent sleeve (gastric), the
Dent sleeve (lower oesophageal sphincter pres-
sure), and in the oesophagus 2 cm, 5 cm, 8 cm,
and 14 cm above the upper border of the lower
oesophageal sphincter. A minimum of 10, 5 ml
boluses of water were given at 30 second
intervals.
Edrophonium was given to the first 21 patients

referred with non-cardiac chest pain. This
practice was stopped after review indicated that
it was not of diagnostic value in our hands.4
The criteria used for manometric diagnosis

were those recommended by Castell et al.S
Achalasia was defined as failure of relaxation of a
hypertensive or normal lower oesophageal
sphincter with absent peristalsis in the oesopha-
geal body. Diffuse oesophageal spasm was
defined as the presence of greater than 10% but
less than 100% simultaneous contractions.6
Hypertensive lower oesophageal sphincter was
defined as a resting lower oesophageal sphincter
pressure >45 mm Hg with normal relaxation and
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normal peristaltic progression. Nutcracker
oesophagus was defined as high amplitude con-

tractions (mean >180 mm Hg) in the distal
oesophagus (channels 2 cm and 5 cm above the
lower oesophageal sphincter combined and
divided by two), which may be prolonged (mean
>6 sec) but with normal peristaltic progression.
Patients were regarded as having manometric
results in keeping with connective tissue disease
if they exhibited low amplitude waves (<25 mm
Hg) and decreased peristalsis that was most
noticeable in the distal two thirds of the oeso-

phagus.
From the clinical notes and manometrv report

it was determined whether there had been a

change of diagnosis, a confirmation of diagnosis,
or a change in management. A change of diagno-
sis was regarded as one in which manometry
resulted in a diagnosis that had not previously
been made by other investigations even if clinic-
ally suspected - for example a diagnosis of
nutcracker oesophagus in a patient presenting
with non-cardiac chest pain. A confirmed diag-
nosis was one in which manometry was necessary

for confirmation of a diagnosis before consider-
ing treatment - for example, achalasia suspected
on barium meal.7 A change in management was

recorded if manometry changed either medical
or surgical treatment.
The cost of each study was calculated with the

advice of a health economist and a hospital
finance officer. It was based on costs of medical
and nursing staff, depreciation of equipment,
and the expenses of consumables, administra-
tion, and overheads. The cost per alteration in
management was calculated to be

Cost of each study x number of studies

Number of changes to management

Results
There were 268 first referrals during the four
year period. A total of 119 of these patients were
male, the mean age was 50 9 years, and the age
range was 12-82 years. Other upper gastro-
intestinal investigations had been performed
before manometry in most patients. Upper
gastrointestinal endoscopy had been performed
in 146 patients (54%), barium swallow in 35
(13%), and both investigations in 60 patients
(22%). Of the remaining 27 patients, eight had
been referred with non-cardiac chest pain after
negative cardiac investigations and 19 with
suspected connective tissue involvement of the
oesophagus. Oesophageal manometry was
successful in all but six cases. In two cases
intubation failed and in four there was failure to
cross the lower oesophageal sphincter. In three
of these cases referred with a probable diagnosis
of achalasia, however, the absence of peristalsis
in the body of the oesophagus helped to confirm
the diagnosis.
The reasons for referral were: dysphagia

(50 4%), non-cardiac chest pain (23*1%), gastro-
oesophageal reflux disease (14-2%), connective
tissue disease (11-2%), and other (1-1%)
(Figure). The numbers of referrals from
physicians and surgeons were almost identical
(133 v 135). The results of manometry were,
normal 49 3%, achalasia 17 9%, diffuse oesopha-
geal spasm 13-4%, connective tissue disease
7-8%, hypertensive lower oesophageal sphincter
4.5%, nutcracker oesophagus 2-6%, and
other 4-5% (Table I). There were significantly
more cases of achalasia in the patients referred by
a surgeon (22-2% v 13-5%, p<005) and signific-
antly more cases of connective tissue disease
among those referred by a physician (12-0% v
3.7%, p<005).
A positive diagnosis was made in 50 7% of

referrals. This was significantly more common
when dysphagia was the reason for referral
(65-9% v 35-3%, p<0Q01). A positive diagnosis
was established in 60% referred with connective
tissue disease, 30-6% with non-cardiac chest
pain, and 21-1% with gastro-oesophageal reflux
disease. When a patient was referred with
suspected connective tissue disease, a positive
diagnosis was significantly more common in the
presence of oesophageal symptoms (85% v 10%,
p<O0OS).

Overall, there was a change in diagnosis in
25% (67 patients). Of these 67 patients, most
were cases of diffuse oesophageal spasm or
hypertensive lower oesophageal sphincter. In all
cases the final diagnosis had not been suggested
before manometry. This included six patients in

TABLE I Manometric diagnosisfor each referral reason

Diagnosis (no (%))

Hvpertensive
Diffuse lover

Nutcracker oesophageal Connective oesophageal
Referral reason Normal Achalasia oesophagus spasm tissue disease sphincter Other Total

Dysphagia 46(34-1) 47(34-8) 2(1-5) 21(15-6) 3(2-2) 7(5-2) 9(6 7) 135(100)
Non-cardiacchestpain 43(694) 0 4(65) 8(129) 2(32) 5(8 1) 0 62(100)
Gastro-oesophageal reflux

disease 30(78-9) 0 0 6(15 8) 0 0 2(5-3) 38(100)
Connectivetissuedisease 12(40 0) 0 1 (3-3) 1 (3-3) 16(53-3) 0 0 30(100)
Other 1 (33-3) 1 (33-3) 0 0 0 0 1 (33 3) 3 (100)

Dysphagia
50.4%

Reason four referral in 268
patients who underwent
manometry.

1159

I

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.34.9.1158 on 1 S

eptem
ber 1993. D

ow
nloaded from

 

http://gut.bmj.com/


Johnston,Johnston, Collins, Collins, Love

TABLE II Influence ofmanometry ofdiagnosis

No ofpatients No ofpatients
No of with change in with confirmation

Manometry diagnosis patients diagnosis ofdiagnosis

Normal 132 6 0
Achalasia 48 3 45
Nutcracker 7 7 0
Diffuse oesophageal spasm 36 34 2
Connective tissue disease 21 5 16
Hypertensive lower oesophageal sphincter 12 12 0
Other 12 0 1
Total 268 67 (2500%) 64 (23-9%)

whom achalasia had been suspected on the basis
of barium studies but in whom manometry was

normal (see Table II). Confirmation of diagnosis
was made in 64 patients (23-9%) and there was a

specific management change in 131 patients
(48-9%). There was no significant difference in
the number of changes in management when
referrals from physicians and surgeons were

compared (46&6% v 51 1%, NS).
Details of the costing are shown in Table

III. The capital cost of our equipment was

£17 029.00. Capital costs are expressed as annual
equivalents assuming a seven year lifespan for
the equipment and a 5% discount rate. These
assumptions represent the prevailing convention
for expressing capital costs in the National
Health Service. The annual equivalent for our

equipment was £2942.94, and with 69 studies
per annum the cost per study was £42.65. The
reporting of manometry is performed by a

research registrar who is under the supervision of
a consultant gastroenterologist. There is a period
of training in which joint reporting by a con-
sultant and a registrar occurs for the first 50
studies. The costing of both staff is based on

their salaries and allows for National Insurance
contributions and superannuation. Nursing time
was estimated by the sister to be one hour and
this allows for preparation, performance of the
test, and cleaning up. No support staff were

required because the computer generates its
own report, and since most reports were sent
by internal mail, administrative costs were

minimal. Overheads were an estimate based on

floor space and include heating, lighting, and

TABLE III Cost per study

Cost per
Item Calculation study

Capital:
Infusion pump (Arndorfer, USA) Total £17 029.00. Annual equivalent cost £42.65
6 External transducers (Medex Inc) (7 year life, 5% discount rate) £2942.94
Digitrapper (Synetics Medical)
PC Polygraph (Synetics Medical)
PC 1640 computer (Amstrad Inc)

Operating:
(1) Medical staff - consultant 15 min/study for first 50 studies every 2 £2-90

years
- registrar 15 min/study £4-00

(2) Nursing staff- trained F grade sister 1 hour per study £7.00
- training None

(3) Support staff None
(4) Consumables
Dent sleeve catheter 1 per 100 studies £2.92
100 ml Distilled water Per study £1.07
Helium gas 1 cylinder per annum £0.28
Xylocaine local anaesthetic spray 1 per 23 studies £0-13
Lubricating jelly 1 per 23 studies £0-02
10 ml syringe 1 per study £0-05

(5) Administration 220 internal mail £0-03
48 second class post

(6) Overheads £2-00
Total £63.05

porterage. A detailed list of consumables is
given.
At a cost of £63.00 per study the overall cost

per change in management was £129.00.

Discussion
Despite the increasingly widespread use of
oesophageal manometry, few studies have
assessed its benefit to patient management. In a
cost-benefit analysis in 1982, Meshkinpour et al
calculated the cost per change in management to
be $6482.00.3 Despite this high figure they
concluded that oesophageal manometry was
beneficial in patients with chest pain, dysphagia,
and those in whom achalasia is suspected. The
purpose of this study was to determine the cost-
effectiveness of oesophageal manometry in our
laboratory.
The patterns of referral to our laboratory were

similar to those experienced elsewhere,' except
for a significant number of rheumatology
patients, with 11 2% of all patients referred for
assessment of suspected connective tissue
disease.

In keeping with other studies of this nature, a
manometric abnormality was significantly more
common when dysphagia was the reason for
referral.'9 Our finding that only one in 10
asymptomatic patients with known connective
tissue disease had a manometric abnormality is at
variance with previous studies in patients with
scleroderma and mixed connective tissue
disease.""'2 This may indicate early referral by
our rheumatology department in keeping with
the high percentage of these patients in our
study.
The finding of a manometric abnormality in

30-6% of patients with non-cardiac chest pain is
in keeping with other studies, which have shown
an 18-58% prevalence.13 14 Long term follow up
of these patients has shown that although they
have similar mortality to an age matched control
group, they have increased morbidity.'5 It has
also been observed that although these patients
continue to experience chest pain, the know-
ledge that the oesophagus is the source of this
reduces their perception of the disability and
their requests to see a physician.'6 In view of this
influence on patient management, a positive
diagnosis of 30-6% in patients with non-cardiac
chest pain justifies its use.
The source of referral was not shown to

influence the rate of change of management,
which is a similar finding to that of Shoenut et al.'
The purpose of this study was to assess cost

effectiveness of oesophageal manometry. At a
cost of £129.00 per change in management, it
compares favourably with other specialist
investigations. In a study assessing the cost
effectiveness of investigations for dysphagia,
Richter estimated the cost per change in manage-
ment to be $1148.00 for endoscopy and $1099.00
for radiology.'7 Although our cost-benefit figure
differs from that ofMeshkinpour et al by a factor
of 10, it is nearer the finding of Owen et al who
estimated a cost of £427.00 per change in diagno-
sis. "1 There are several factors which explain the
difference in cost between our study and that of
Meshkinpour et al, the most significant factor
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being the make-up of the patient populations. In
Meshkinpour's study all patients had mano-
metry performed routinely in addition to an
oesophagogram, whereas in our study most
patients were referred for manometry only when
prior investigations had failed to identify the
cause of their symptoms. Patient selection,
therefore, affected their rate of positive diagno-
sis, which was only 14% compared with 50 7% in
our study. Secondly, Meshkinpour did not
regard confirmation of a diagnosis as influencing
patient management whereas we felt that it was
of value in certain situations such as in patients
with suspected achalasia before myotomy.
Thirdly, in the study by Meshkinpour over a
third of the patients were referred with gastro-
oesophageal reflux disease compared with 14-2%
in our study, and it was this patient population
which yielded the smallest number of positive
diagnoses in our experience. Finally, Meshkin-
pour's figures were calculated on the basis of
hospital charges for manometry, whereas our
figure was derived from actual costs. Even a
decade ago their charge was significantly higher
than our calculated cost.

In conclusion, oesophageal manometry
changed management in over 20% of patients
with gastro-oesophageal reflux disease and non-
cardiac chest pain and in over 60% of patients
with dysphagia. The overall cost per alteration in
management was £129.00. It is, therefore, a
useful and cost effective test in the management
of patients with these symptoms.

The authors are very grateful to Mr Nicholas Mays, health
economist, and Mr Michael Burton, hospital finance officer,
whose help was essential in compiling the financial details. We also

thank Miss May Weller who typed this manuscript and Sister
Elizabeth Crawford who performed the manometry with such
gentleness and expertise.
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