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Abstract

Purpose: The objective of this non-randomized controlled study of
40 patients was to compare the positioning time required between
the beach chair (20 patients) and the lateral decubitus position (20
patients) for a shoulder arthroscopy.

Methods: A single evaluator measured the speed of setup and
the time was divided in four periods. All surgeries were performed
at a single hospital by two fellowship-trained upper extremity
orthopaedic surgeons using the SPIDER® Limb positioner (Smith
Nephew, Memphis, TN, USA) and under regional and general
anaesthesia. The anaesthesia period was performed with the
patient’s supine before the positioning.

Results: The time required from positioning to the first incision is
faster in lateral decubitus than in beach chair position (18:28 min vs
22:44 min, p < 0.0001). The setup time by the beneficiary attendant
(10:13 min vs 14:12 min, p < 0.0001) and the time to set up the
operative fields (7:42 min vs 8:39 min, p = 0.006) also indicate the
same tendency. The duration of the anaesthetic period, excluding
the time required for the regional block, is also faster in the lateral
decubitus position (13:40 min vs 17:09 min, p = 0.17). Moreover,
the correlation between weight and time positioning is inversely
proportional in lateral decubitus position and proportional in beach
chair position.

Conclusion: Because time difference between both positions
is only a few minutes, surgeons should choose the position they
are most comfortable with, according to their preferences and
experience.
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Introduction

Shoulder arthroscopy can be performed with the patient either
in the lateral decubitus or the beach chair position [1,2]. Since the
advent of the beach chair position, orthopaedic surgeons have been
debating which of those two positions is superior [1]. Each one has
its own advantages and disadvantages, whether for the ease of setup,
the risks and complications, the intraoperative visualization or the

joint accessibility. The current literature does not show one position
to be superior over the other [3-8]. Most orthopaedic surgeons use
the same position, regardless of the pathology, depending on their
preference and expertise. No previous study objectively demonstrates
adifferencein time required for patient positioning in lateral decubitus
and beach chair position. The purpose of this study was to compare
the time required to achieve both positioning. Considering the issue
of time constraints in the operating room, theater efficiency needs
to be optimized whenever possible. In this study, we hypothesized
that the lateral decubitus position would require less time to set up.
Our secondary hypothesis was that the higher the patient’s BMI was,
the slower the positioning would be in both positions. Ethics was not
required in this study.

Methods

Study design

All 40 patients had a shoulder arthroscopy at CHU de Québec,
Pavillon CHUL in Quebec City by one of two fellowship-trained
upper extremity orthopaedic surgeons. They were men and women
over 18 years old with any type of shoulder pathology requiring
a shoulder arthroscopy. No examination under anaesthetic was
performed. The main exclusion criterion was the use of a position
other than lateral decubitus position or beach chair position. The
evaluator randomly selected 40 shoulder arthroscopy cases over a
period of seven months (20 in the beach chair position and 20 in the
lateral decubitus position). Surgeon #1 performed all the beach chair
position cases, and surgeon #2 performed all of the lateral decubitus
position cases according to their preferences and training. Both used
the SPIDER® Limb positioner (Smith Nephew, Memphis, TN, USA),
a pneumatically powered arm traction device during surgery. This
system allows an easier intraoperative positioning and support of the
patient’s limb. Controlled by a foot pedal, the pneumatically powered
arm maintains traction through out the procedure. Surgeries were
all performed under general and regional anaesthesia (interscalene
block anaesthesia) performed by one of the 14 experienced
anaesthesiologists working in this hospital. The use of an arterial
cannula and cerebral oxymetry was not standardized for all cases.
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Figure 1: Lateral decubitus position before draping

Cerebral monitoring (INVOS) is known as a standard of care during
cardiac surgery in our center. At the beginning of the study, cerebral
oxymetry was not used for shoulder arthroscopy cases. It has been
introduced during the study period for shoulder arthroscopy in the
beach chair position only. Arterial cannula was use at the discretion of
the anaesthesiologists in charge depending onpatient’s comorbidities
(age, history of stroke, BMI, coronary heart disease, etc.).

Both surgeons were aware of the study but the nurses, beneficiary
attendants and anaesthesiologists were not. Two nurse’s teams of
three were part of the operating room staff in both positioning. Both
teams were well experienced in shoulder arthroscopy.

The role of a beneficiary attendant in our health system is to take
care of the patient once the general anesthesia is completed. His job
is to securely and optimaly position the patient on the operating table
with or without the intervention of the resident and/or the surgeon.
He is not involved during the draping and the surgery itself. Three
different beneficiary attendants took part in the setup of all cases, all
being experienced in both positioning methods. Approximately 200
shoulder arthroscopy cases are performed each year in our center by
the two upper extremity surgeons involved in this study.

Positioning

Lateral decubitus position: The patient is placed laterally on
a standard operating table, with the operative shoulder exposed
vertically (Figure 1). A bean bag and a strap are used to support
the patient. The head is maintained in neutral position with pillows
or a foam pad and the eyes and upside ear are protected by plastic
drapes. Pressure points are padded on both legs and an axillary roll is
used to protect the axillary neurovascular structures [1,2]. The non-
operative arm is placed on an arm board, with 90° of forward flexion.
The operative limb is placed into a foam traction sleeve connected
to the SPIDER® Limb positioner (Smith Nephew, Memphis, TN,
USA). The device allows application of a traction force on the limb
to distend the gleno-humeral space and allows modifications to the
amount of abduction (40-45°) and forward flexion (10-20°) [2,4,5].

Beach chair position: The patient is placed in the supine position
on the operative tablewith the T-Max Shoulder Positioner attached.
The upper body leans on a pneumatic device attached to the operative
table (Figure 2). The head, neck and torso are supported in neutral
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Figure 2: Beach chair position before draping

position by special straps and attachments. The patient is placed into
10-15° of Tredelenberg, with the hips flexed to 45-60° and knees
flexed to 30° with a knee bolster [1,2]. Under the feet, an extra padded
device (not part of T-Max system) is attached to the table to prevent
the patient from sliding down during the intervention. Pressure
points are padded and the eyes and the head’s operative arm side are
protected by plastic drapes. The non-operative arm is placed on an
arm board. The operative arm is placed into the same foam traction
sleeve than the other position and supported by the SPIDER® Limb
positioner (Smith Nephew, Memphis, TN, USA).
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Draping

This was similar to both positioning. Once the operative limb
was scrubbed, the surgeon and the resident draped the limb using
standard sterile techniques to allow for adequate arthroscopic portals
placement.

Intervention

For every surgery, the same evaluator was in the operating room
during the shoulder arthroscopy to measure the time required for
the entire setup according to four different periods: the anaesthetic
period (PO0), the installation period (P1), the modification period
(P2) and the draping period (P3). As soon as the patient entered the
operating room, the evaluator triggered the timer. The anaesthetic
period starts at this very moment until the beneficiary attendant gets
close to the patient in order to start the positioning. At this time, the
installation period starts and stops when the beneficiary attendant
finishes the setup. The modification period is next. It begins by the
time the orthopaedic surgeon modifies the position until he stops
the modifications. Finally, the draping period occurs when the nurse
gives the first drapes to the surgeon and stops when the first incision
is made. An important thing to note is that the interscalene block was
performed in or outside the OR depending on the cases order of the
day. As a rule in this hospital, if the shoulder arthroscopy is the first
case of the day, the interscalene block is performed in the OR right
before the general anesthesia. If it is later (the second or third case of
the day), the interscalene block is performed in the induction room
(outside the OR) to save time between cases.

Demographic data about the patient’s age, weight, height, body
mass index (BMI) and sex were obtained form patient’s medical
records. The presence or absence of the surgeon and resident and the
number of beneficiary attendants during the installation period were
recorded. The operated side was also noted. Data regarding the use
of an arterial cannula and/or a cerebral oxymetry as well as where
the interscalene block was performed (induction room or operative
room) were also extracted from patient’s medical records after the

surgery.
Statistical analysis

Statistical analysis was performed using Excel 2013 Software
(Microsoft). Student-T’s tests were performed on the time results
separated in periods. Significance level was set to p < 0.05. Regression
correlation analysis was then calculated to look for a relation between
the time required for positioning and patient’s weight and height. No
power calculation was performed.

Results

Demographic characteristics of both groups are presented in table
1. Overall, the total time (time + SD) to achieve the lateral decubitus
position for a shoulder arthroscopy (installation period, modification
period and draping period; (P1 + P2 + P3)) was 4:15 minutes faster
than the beach chair position (18:28 + 2:20min vs 22:43 + 2:39min,
p < 0.0001). In addition, when only the installation period by the
beneficiary attendant was considered with the modification period by
the surgeon (P1 + P2), the time was 3:37 minutes faster in this position
(10:46 + 2:01min vs 14:23 + 2:46min, p < 0.0001). Furthermore,
the draping (P3) was 0:47 minute faster with the patient in lateral
decubitus position (7:42 + 0:49min vs 8:39 + 0:52min, p = 0.006).
These results were all statistically significant. Table 2 summarizes the
comparison of the different periods between groups.

The modification period (P2) alone was shorter (0:22 + 0:02min
vs 1:51 + 0:42min) and less frequent (15% vs 30% of the time) in
the beach chair position. For all 20 cases in the beach chair group,
surgeon #1 was present during the installation period. In the lateral
decubitus cohort, surgeon #2 was absent 8 out of 20 times. We explain
this difference mainly by the complexity of the head positioning in
the beach chair position, as the beneficiary attendant needed more
supervision compared to the lateral decubitus position. Surgeon’s
personality may also have a role. However, surgeon’s intervention

Table 1: Baseline characteristics of the 40 patients

Lateral decubitus Beach chair
(N =20) (N=20)
Age at surgery (yrs)* 51.5 (22-72) 40.5 (16-64)
Sex
Male 15 (75%) 20 (100%)
Female 5 (25%) 0 (0%)
Operated side
Right 16 (80%) 9 (45%)
Left 4 (20%) 11 (55%)

Weight (kg)*
Height (cm)?
Body Mass Index*

81.2 (57.7-118.3)
173 (156-183)
27.4 (19.6-39.9)

85.3 (60.0-128.7)
175 (162-191)
27.6 (22.2-39.7)

*Results expressed as means (range of values)

Table 2: Time required for each period between groups

Period Lateral decubitus Beach chair p value
(N =20) (N =20)
PO 18:03 (8:28) 19:03 (7:40) 0.7
P1 10:13 (2:07) 14:12 (2:29) <0.0001
P2 1:51 (0:42) 0:22 (0:02) 0.02
P3 7:42 (0:50) 8:39 (0:52) 0.006

All results expressed as means (SD)

Units: (min:sec)

Highlighted p values refer to significant difference
PO: Anaesthetic period

P1: Installation period

P2: Modification period

P3: Draping period

Table 3: Time required for P1 when 1 versus 2 beneficiary attendants were
present

Position 1 Beneficiary 2 Beneficiary p value
attendant attendants
Total cohort
N 27 13
Time for P1 12:08 (2:36) 12:21 (4:02) 0.84
Lateral decubitus
N 14 6
Time for P1 9:00 (2:16) 6:44 (1:23) 0.10
Beach chair
N 13 7
Time for P1 13:38 (2:03) 15:13 (3:12) 0.20

All results expressed as means (SD)
Units: (min:sec)

P1: installation period

during the installation period of the lateral decubitus did not
accelerate the whole set up time. In fact, the time was slower by 0:58
minute (18:51 + 2:53min vs 17:53 + 1:0lmin, p = 0.38). In some
cases, a second beneficiary attendant helped with the positioning. His
presence did not accelerate the procedure in the beach chair cohort
(15:13 + 3:12min vs 13:38 + 2:03min) (Table 3). On the contrary, in
the lateral decubitus group, the installation period was faster with the
intervention of a second beneficiary attendant (6:44 + 1:23min vs 9:00
+ 2:16min). Table 4 reveals that the patient’s BMI were higher (30.9
vs 25.9 p = 0.002) and patients were heavier (94.1kg vs 78.1kg p =
0.002) in both cohorts when two beneficiary attendants proceeded to
the set up.

As shown in table 5, the duration of the anaesthetic period (P0)
was significantly shorter when the interscalene block was performed in
the induction room instead of the operating room when we combined
both groups (25:48 + 5:19min vs 15:28 + 6:45 min, p < 0.0001). When
using only patients who had their interscalene block performed
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Table 4: Morphologic data of patient's when1 versus 2 beneficiary attendants
were present

1 Beneficiary 2 Beneficiary p value
attendants attendants
Body Mass Index 25.9 (3.9) 30.9 (5.5) 0.002
Weight (kg) 78.1(12.5) 94.1 (17.2) 0.002
Height (cm) 174 (7) 175 (8) 0.71

All results expressed as means (SD)

Highlighted p values refer to significant difference

Table 5: Time for anaesthetic period (P0) depending on the location of the
regional block

Operating room Induction room p value
regional block regional block
Total cohort 25:48 (5:19) 15:28 (6:45) <0.0001
N =239 10 29
Lateral decubitus 28:18 (4:46) 13:40 (5:41) <0.0001
N =20 6 14
Beach chair 22:04 (3:57) 17:09 (7:24) 0.22
N=19* 4 15

All results expressed as means (SD)

Units: (min:sec)

Highlighted p values refer to significant difference
#QOne chart lost in the post-operative period

Table 6: Time required to apply monitoring devices in the beach chair cohort
(N=19)

Surgery with Surgery without p value
Cerebral oxymetry
N 8 11
Time required 21:39 (8:57) 15:40 (4:03) 0.065
Arterial cannula
N 8 11
Time required 19:20 (9:46) 17:21 (4:31) 0.56

All results expressed as means (SD)
Units: (min:sec)

Highlighted p values refer to significant difference

in the induction room, therefore excluding the time required for
the regional anaesthesia, the anaesthetic period was shorter in the
lateral decubitus position by 3:29 minutes (13:40 + 5:41min vs 17:09
+ 7:24min). In the beach chair position, the anaesthetic period was
longer when either an arterial cannula or a cerebral oxymetry was
apply (Table 6). No patients in the lateral decubitus position had one
of those device applied.

The patient’s morphology influenced the time required for
positioning. In the beach chair cohort, the time positioning variation
according to the weight (r = 0.58) and BMI (r = 0.56) was proportional.
On the other hand, it was inversely proportional as a function of
patient’s weight (r = -0.55) and BMI (r = -0.41) in the other cohort.

Discussion

This non-randomized controlled study demonstrates a
significantly faster set up in the lateral decubitus position. We explain
this difference mainly by the ease and the simplicity of the setup
to move from the supine to the lateral position. In the beach chair
position, moving from the supine to the sitting position demands
more rigour and time to place the head, the neck and the torso
correctly to minimize complications such as cerebral hypoperfusion
[1,8-10] . However, these results are not clinically significant and the
use of the lateral decubitus position does not improve the overall
efficiency of an operative day.

Surgeon #1 using the beach chair position supervised the

installation for all 20 cases. This can be explained by the complexity
of the head and neck positioning. In the lateral decubitus position,
surgeon #2 was absent during the installation period in almost half of
the cases. The absence of supervision during installation increased the
frequency of surgeon’s modification interventions and the duration
of those interventions. However, even if the surgeon was always
there to supervise and oversee, as seen with the beach chair position
proponent, the setup was not faster. Indeed, the presence of the
surgeon during the set up did not accelerate the whole setup and even
seemed to slow it down, although our results were not significant.

Moreover, the use of two beneficiary attendants instead of one
did not seem to accelerate the set up (P1) except for the lateral
decubitus group. A second beneficiary attendant helped with the
procedure mostly when the patients were heavier and their BMI was
significantly higher. Therefore, those morphologic parameters act as
major confounding factors on time positioning and specifically on
the importance of a second beneficiary attendant contribution.

As shown in the regression correlation analysis, patient’s
morphology influences the setup speed. In the lateral decubitus
position, the setup speed varied inversely with patient’s BMI and
weight. In the other group, the setup speed varied directly with all
the same morphologic parameters. Thus, a heavy patient was more
difficult to manage in beach chair position. To prevent exaggerated
dorsolombar flexion or the patient from sliding, it is necessary to
place patient’s hips at the exact flexion location on the operative
table. This technical aspect made it more laborious to sit heavier and
taller patients properly. Moreover, it was more difficult to stabilize the
head and the neck on the support device. Height impaired the lower
limb positioning and pressure points padding. In the lateral decubitus
position, the bigger the patient was, the faster was the set up. Our
explanation for this is that it was harder to position a thin patient on
his side because of the absence of a belly. A larger belly offers some
stability once the patient is on his side until the beanbag is deflated.

We considered the anaesthetic period independently from the
positioning period because this period was dependent of several
variables, such as the working speed of the anaesthesiologist, his blood
pressure monitoring technique with or without arterial cannula and
the use of cerebral monitoring. It is likely that the PO period could
be influenced by those variables that could not be controlled. The
order of the operative cases also played a role. As a general rule in
our center, if the shoulder arthroscopy was the first case of the day,
the interscalene regional block was done right before the general
anaesthesia in the operative room (OR). If it was later, the regional
anaesthesia was performed in the induction room before entering the
operative room, thus saving some OR time. Our results show that
this can save as much as 10 minutes. The fact that the anaesthetic
period, excluding the regional anaesthesia, was slower in the beach
chair position can be explained by the insertion of an arterial cannula
and / or the use of a cerebral oxymetry to better monitor patients for
cerebral hypoperfusion. Those devices were not required in the lateral
decubitus position where patients are not at risk for this unique
complication [1,8,9].

The primary strength of this study is the fact that nurses,
beneficiary attendants and anaesthesiologists were not aware of the
study; therefore they did not change their usual procedures. Only
one evaluator collected all the data to minimize the information bias.
Moreover, the study has a good external validity as all the positions
were achieved as described in the literature, by standard beneficiary
attendants and upper extremity orthopaedic surgeons. We also
acknowledge some limitations. Only one surgeon was assigned to each
position. Therefore, surgeon’s personality could have influenced the
results. Furthermore, weight, height and BMI acted as confounding
factors on the contribution of a second beneficiary attendant. Finally,
the high number of different anaesthesiologists was certainly a factor
affecting the PO period.

Conclusion

The positioning for shoulder arthroscopy can be challenging.
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Even if the lateral decubitus position is statistically faster to set up,
the time difference is not enough to be clinically significant. It does
not allow the surgeon to perform an additional operative case in an
operative day. There is still no objective evidence to support one
position over the other. The orthopaedic surgeons should choose the
position based on their experience, comfort and preferences. Further
studies should focus on the impact patient’s morphology on time
required for positioning.
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