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ABSTRACT

INTRODUCTION Nearly 1 in 40 of the population seeks medical advice related to a shoulder problem every year. The majority
pertain to rotator cuff pathology. Prior to intervention in such patients it is imperative to define whether the tendons are intact
or torn. Ultrasonography has become an essential adjunct to clinical assessment in diagnosing rotator cuff tears. This study
was designed to investigate if a surgeon using a portable ultrasonography machine in a one-stop shoulder clinic could signifi-
cantly reduce the time a patient waited from initial outpatient presentation to the end of the treatment episode (be it surgery,
injection or conservative management).

METHODS A total of 77 patients were allocated to one of two groups: Group A, consisting of 37 patients who were assessed
and had ultrasonography as outpatients, and Group B, consisting of 40 patients who were assessed and referred for depart-
mental ultrasonography where appropriate. Three clear outcome groups were defined: those who required surgical repair, those
who had irreparable tears and those who declined surgery.

RESULTS For all outcomes (surgery, irreparable tears and conservative treatment), the patients in Group A all completed their
clinical episodes significantly quicker than those in Group B (p<0.02). As well as the time saving benefits, there was a sub-
stantial financial saving for Group A. By performing ultrasonography in the outpatients department, those patients avoided the
requirement of departmental imaging (£120) and subsequent follow-up appointments (£73) to discuss results and manage-
ment, resulting in a saving of nearly £200 per patient.

CONCLUSIONS The use of a portable ultrasonography machine by an orthopaedic surgeon can significantly reduce the time to
treatment and the financial cost for patients with rotator cuff tears.
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Ultrasonography has become an essential adjunct to clinical
examination when assessing patients with suspected rotator
cuff pathology.!- The advantages of portable shoulder ultra-
sonography are that the surgeon can evaluate the integrity
of the rotator cuff immediately in a one-stop clinic. This al-
lows an efficient and effective treatment plan to be initiated.
Shoulder ultrasonography is non-invasive, has virtually no
side effects and allows the rotator cuff to be visualised dy-
namically during rotation and elevation of the shoulder. It
is cost effective and time efficient and allows patients to see
their own pathology, leading to better understanding of the
disease process and a constructive discussion on the merits
of treatment.

It has shown previously that a surgeon using portable
ultrasonography in a one-stop clinic can accurately demon-
strate whether there is a full thickness tear of the rotator
cuff with a sensitivity of 96.2% and a specificity of 95.4%.!
This is as accurate as any series performed by a sonographi-
cally trained radiologist. This study set out to determine if
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there is any benefit in time efficiency and cost effectiveness
from a one-stop clinic.

Methods

Patients attending the same shoulder clinic between Novem-
ber 2007 and July 2008 were allocated to one of two clini-
cians with a specialist interest in the shoulder. This process
occurred as part of the standard outpatient allocation but
did not involve patient pre-selection by either clinician. The
clinicians had worked adjacent to each other in the same
clinic for over eight years. As part of his standard initial as-
sessment, one clinician performed his own ultrasonography
examination of the shoulder in a one-stop clinic. Patients
at this clinic formed Group A. The second clinician made a
clinical diagnosis based on objective clinical findings and
referred patients for departmental ultrasonography were
appropriate. These patients formed Group B.

After discussion with the local trust research and ethics
department, ethics approval was not sought for the follow-
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Table 1 Patient demographics

Surgery
Group A Group B
Number of patients 20 18 7
Average age (years)  56.9 62.7 68.3
Male-to-female ratio  1:1 5:4 3:4

Group A

Irreparable tear Conservative management
Group B Group A Group B
8 10 14
75.0 66.2 7.4
13 37/ 245

Table 2 Mean interval from initial outpatient review to endpoint

Surgery

Group A 95.7 days

Group B 205.3 days

Outcome
Irreparable tear Conservative management

16.4 days
138.9 days

6.5 days
95.4 days
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Equal variances assumed (F=0.132, Sig=0.719)
Independent samples t-test, p=0.002
DH and SE represent outliers/extreme values.

Figure 1 Interval from initial outpatient review to endpoint for
patients with an outcome of surgery

ing reasons: the retrospective study was comparing two
clinical practices that were already well established within
the trust and therefore did not change current practices, and
it did not affect patient allocation or subsequent manage-
ment in any way.

The primary assessment tool was the length of time
from first clinic attendance to surgery. This was determined
from a clinical notes review. The secondary assessment
tool was length of time from first clinic assessment to non-
surgical treatment or discharge. Finally, the difference in
costs between the two patient pathways (Groups A and B)
was calculated using the standard costs of clinic attend-
ances and sonographic evaluation obtained from the trust’s

coding department in line with National Health Service
(NHS) figures. These assessments were made from clinical
records by the third investigator, who had played no part in
the clinical episodes of any of the patients.

The endpoint was defined as the date of surgery, the date
of discharge from follow-up or the date that a clear decision
to treat conservatively was documented in the case notes.
A retrospective time period of eighteen months was chosen
to ensure that all patients included in the study would have
completed the episode of treatment related to the diagnosis
being studied.

The inclusion criteria for the study were a clinical diag-
nosis of rotator cuff disease based on a history of true shoul-
der pain, made worse by reach, with positive impingement
signs on a Neer, Hawkins-Kennedy or Jobe test. A total of
104 patients fitted these criteria.

Patients were excluded if they had incomplete clinical
notes; if the dates of first attendance, ultrasonography ap-
pointments, subsequent clinical attendances and surgery
had not been clearly recorded; if they requested deferral
of surgery; and if they were lost to follow-up. A further 27
of the index 104 patients were excluded on these grounds,
leaving 77 patients once all the inclusion and exclusion cri-
teria had been applied.

The average age of the study patients was 62.4 years
(range: 41-85 years). There was a slight preponderance of
women with 45 compared with 32 men. It was clear that the
patients were divided into three distinct outcomes. Thirty-
eight underwent surgery (rotator cuff repair, subacromial
decompression or debridement). Fifteen patients had an
irreparable tear of the tendon. Twenty-four either refused
surgery or were treated conservatively with an injection or
physiotherapy. The demographics of each group are shown
in Table 1.
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Figure 2 Interval from initial outpatient review to endpoint for
patients with an outcome of irreparable tear

Results

The mean time from first clinical attendance to surgery for
patients in Group A was 95.7 days and in Group B it was
205.3 days (Table 2). In effect, patients in the one-stop clinic
halved their time to surgery or saved three months of the
patient journey. This difference was statistically significant
(»=0.002).

There was a significant cost saving for Group A. The
NHS tariff for 2008-2009 gave the cost of a first clinical ap-
pointment as £149, subsequent outpatient charges were £73
and the cost of departmental ultrasonography of the shoul-
der was £120. As the one-stop scans were not reimbursed,
this gave a pre-operative cost of £149 for Group A and £342
for Group B.

Not all patients with a clinical diagnosis of rotator cuff
pathology were treated surgically. The patient journey for
those who had an irreparable tear was an average of 16.4
days in Group A and 138.9 days in Group B. This differ-
ence was statistically significant (p=0.015). The reason why
Group A did not register as zero days was that one patient
required magnetic resonance imaging to confirm that the
tear rated as massive on ultrasonography was actually not
operable.

Of the 24 patients who either turned down surgery or
had conservative treatment, those in Group A had a jour-
ney of 6.5 days and those in Group B 95.4 days. This was
statistically significant (p=0.001). The reason that Group A
did not have a journey of zero days was that a single patient
requested a follow-up review after a subacromial injection.

The data were analysed using SPSS® version 17 (SPSS
Inc, Chicago, IL, US) to compare the outcomes of Groups A
and B. An independent t-test was used. Figures 1-3 clearly
demonstrate the statistically significant differences between
the time to treatment of the two patient groups for all three
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Figure 3 Interval from initial outpatient review to endpoint for
patients with an outcome of conservative management

outcomes (surgery: p=0.002, irreparable tear: p=0.015, con-
servative management: p=0.001).

Discussion

The prevalence of adults attending primary care for new
shoulder pain is now 1% per annum’ and 2.4% for acute
and chronic shoulder problems.® For the modern orthopae-
dic surgeon, 50-70% of the referrals received from primary
care are for rotator cuff related disease.”! In such patients
it is imperative to define whether the rotator cuff is torn. If
a tear is present, it is necessary to establish the anatomy
and the extent of the tear (small <lcm, medium 1-3cm,
large 3-5cm or massive >5cm). This information allows a
management strategy to be agreed between the patient and
the surgeon, including need for surgery, arthroscopic or
open, day case or inpatient, rehabilitation, immobilisation
and return to work and activities, success rates and possible
complications.

In a setting where the surgeon has access to portable
ultrasonography, this informed discussion can occur at
the initial presentation. Ultrasonography performed by a
surgeon at the first clinic attendance is an accurate tech-
nique for diagnosing rotator cuff tears. It is comparable to
magnetic resonance imaging."%!"-'* The senior author, a
surgeon, has published results of ultrasonography for 145
consecutive patients in his outpatient clinic. In 78 patients
who subsequently went on to have surgery for full thickness
tears, 3 were under-diagnosed and 5 were over-diagnosed.
This correlates to a sensitivity and positive predictive value
of 96.2% and a specificity and negative predictive value of
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95.4%.'% Surgeons’ use of portable ultrasonography is slowly
gaining favour in continental Europe and America. It is still
rare in the UK where patients are more commonly referred
to the radiology department.

If the diagnosis of a rotator cuff tear can be confirmed
or excluded at the first visit to the shoulder clinic, the need
for further imaging and follow-up clinics is negated. For the
majority of patients in this study, portable ultrasonography
saved time for both the patient and the surgeon. It also
meant that a firm diagnosis and management plan could be
formulated and discussed with the patient and any queries
answered at the time of the initial consultation.

The financial implications are also clear. The NHS tar-
iffs for 2008-2009 quote the cost of a new patient outpatient
clinic as £149 and a follow-up appointment as £73. The
quoted tariff for outpatient ultrasonography is £120. In the
eight-month period, 40 patients were sent for departmental
ultrasonography. Had these patients had ultrasonography at
the one-stop clinic (ie no need for departmental ultrasonog-
raphy and subsequent follow-up appointment), there would
have been a saving of £193 per patient. This correlates to a
financial saving of £11,580 over one year. In an orthopaedic
department such as ours, with three consultants and three
senior assistants (fellows, extended role physiotherapists
and surgical care practitioners) trained in the technique,
this could save approximately £70,000 per year.

This study could be criticised in that the portable ultra-
sonography performed in clinic was not charged. However,
two clinic appointments were still saved. Therefore, even if
the scans had been charged, there would still be a financial
saving of £146 per patient or £8,760 per year per surgeon
or over £52,000 per department. This is still a considerable
saving.

The modern portable ultrasonography machines cost
between £15,000 and £40,000, with a mid-range model that
is more than adequate to diagnose rotator cuff pathology
costing approximately £20,000. This should make the equip-
ment affordable to an orthopaedic department that is saving
between £50,000 and £70,000 a year. Clearly, the purchase
of the portable ultrasonography machine and subsequent
training of the surgeon requires a considerable initial finan-
cial commitment. However, with the financial savings indi-
cated above, a mid-range device could pay for its self after
approximately two years, with only one surgeon using it.

Conclusions

This study has shown that the use of a portable ultrasonog-
raphy machine by a suitably trained orthopaedic surgeon in
a one-stop shoulder clinic can significantly reduce the time
to treatment and the financial cost for patients with rotator
cuff tears.
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