Technical Note

Postless Distraction Technique With No Additional ®

Equipment in Hip Arthroscopy
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Abstract: Hip arthroscopy has become a predominant treatment for hip disorders such as femoroacetabular impingement
syndrome and labral injury, and appropriate distraction for the hip joint is necessary for successful surgery. The traditional
distraction method uses a perineal post but may cause complications such as perineum injury and nerve damage. For this
reason, some surgeons have proposed postless distraction techniques, but they usually require additional equipment
purchase and cost, which is not conducive to application. Therefore, we developed a post-free distraction technique
without additional equipment. This method uses only surgical draw sheets, safety straps, a hip fracture table, and a hip
distractor that are routinely provided in the operating room, and postless hip distraction can be achieved by using the
Trendelenburg position, which is reliable, simple, and reproducible to be used in hip arthroscopy.

With the increased understanding of hip disorders
and advances in surgical techniques, the number
of hip arthroscopic procedures has risen exponentially
in recent years."” The operation requires lower-
extremity distraction to open the joint space for surgi-
cal manipulation of the central compartment, and most
surgeons prefer to use a perineal post against the
continuous traction of the lower extremity in the
supine position.”* Due to the relative complexity of hip
arthroscopy and the long learning curve for the oper-
ator, the use of perineal post-assisted traction can cause
prolonged pressure on the perineum, which may lead
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to soft-tissue injuries such as scrotal and labial necrosis,
vaginal tears, or nerve injury complications such as pain
of the perineal region, hyposensitivity, erectile
dysfunction, and ejaculatory dysfunction.”®

Complications of the perineum are inevitable even for
surgeons with a high volume of operations and
advanced skills. Nwachukwu et al.” studied 218 hip
arthroscopies in an adolescent population and found an
overall complication rate of 1.8%, with perineural
nerve palsy accounting for 50% of these complications.
In contrast, a systematic review showed that the
incidence of perineal complications was 7.1% in 17
prospective studies addressing the use of perineal post-
assisted traction, which was much greater than the
incidence (1.4%) in 74 retrospective studies.*” There-
fore, how to effectively reduce complications due to
perineal post distraction is an essential clinical issue.
Our center has modified the surgical technique by
proposing a method that does not require a perineal
post. This technique can be achieved without additional
equipment and materials, uses a conventional surgical
bed, and follows a simple protocol that allows for
adequate distraction on the hip joint and sufficient
visualization of the central compartment.

Surgical Technique (With Video lllustration)

Preoperative Evaluation

Preoperative measurements of the patient’s height,
weight, body mass index, Beighton scores, and a
physical examination of the joint laxity degree are
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needed to assess the difficulty of distraction without a
perineal post. Typically, patients who are female, with
hip dysplasia, have greater body mass index, or multiple
ligamentous laxity are easier to be distracted, whereas
patients with osteoarthritis, joint stiffness, lower
weight, and large cam deformity are more difficult to be
distracted.'” Preoperative images in anteroposterior
view, 60° Dunn view, and false-profile view of the
pelvis are performed to assess the extent of cam and
pincer deformity and to recognize the presence of bony
prominence that interfere with traction. Computed to-
mography 3-dimensional reconstruction and unilateral
magnetic resonance imaging of the hip are also
commonly performed to further assess the extent and
degree of cam and pincer deformity and to evaluate
injury of the labrum, cartilage, and other structures.

Preparation of Surgical Items

Before surgery, a few conventional safety straps, an
abdominal belt, several cotton pads, a hip fracture table,
and a hip distractor are prepared. One safety strap is
wrapped in cotton pads to be used in the inguinal re-
gion (Fig 1). The table is covered with a surgical draw
sheet to prevent slippage during the traction (Fig 2).

Anesthesia and Positioning

The patient is administered general anesthesia, and
muscle relaxants are used to enhance the effect of
traction. After that, the patient is placed supine on the
surgical bed with the contralateral upper extremity
fixed on an abductor frame and the ipsilateral upper
extremity suspended and fixed on a brace at the front of
the chest. The patient’s trunk is in contact with the
draw sheet on the surgical bed and the buttocks are
attached to the end of the bed (Fig 3). Bony
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EomeniT with cotton pads

Thickened safety strap

prominences of bilateral feet and ankles are wrapped in
cotton pads and placed in the traction boots, with the
contralateral lower limb fixed at 45° of abduction and
the affected lower limb in a straightened, internal
rotation of 15°. The patient’s inguinal region on the
contralateral side is secured to the surgical bed with a
thickened safety strap wrapped in cotton pads to act as a
partial counterbalance to the distraction. An abdominal
belt is used around the abdomen to keep the patient’s
back close to the bed, which increases resistance and
protects the patient from falling off the surgical bed (Fig
4). Be careful not to fix the belt too tightly to avoid
compression to the abdomen. When the aforemen-
tioned preparations are complete, the surgical bed is
slowly adjusted to the Trendelenburg position so that
the patient’s head is low and feet are high by approxi-
mately 10° (Fig 5), using the frictional force generated
by gravity to counteract the traction force.

Traction Test

Gradually increase the traction force on the affected
lower extremity distally, paying attention to the pa-
tient’s body displacement at this time to ensure that the
patient is not pulled out of the surgical bed due to the
continuous increase in traction. When the affected limb
is tense and it is difficult to lift the knee upward, it in-
dicates adequate tension and the effect of traction can
be verified by fluoroscopy (Video 1). It is considered
satisfactory if the joint gap can be sufficiently retracted
to 8 to 10 mm under fluoroscopy. If the joint gap does
not reach 8 mm, it indicates that the traction is not
sufficient and the force needs to be increased. At this
time, we need to observe whether the patient’s body
has obvious displacement, and if this happens, attention
should be paid to whether the safety straps are fixed

Fig 1. (A) A few safety straps, an abdominal
belt, and several cotton pads are prepared
before surgery. (B) One safety strap is wrap-
ped in cotton pads to be used in the inguinal
region.
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Fig 2. (A) A hip fracture table and a hip distractor are prepared. (B) The table is covered with a surgical draw sheet.

firmly. The angle of the Trendelenburg position can be
gradually increased until the effect is satisfactory.

Distraction Procedure

Disinfection and sheeting are routinely performed,
and traction is gradually applied to the affected lower
extremity. The degree of body displacement of the pa-
tient needs to be observed at this point. Traction is fixed
when the lower extremity is tense and reaches the
tension of the traction test. Fluoroscopy is used to verify

Abdominal belt

9

surgical

draw
sheet

whether the joint gap is wide enough (Fig 6), and if the
width is insufficient, fine adjustment of the traction is
performed until the gap is satisfactory.

Hip Arthroscopy

The anterolateral portal, midanterior portal, and
modified distal anterolateral portal are established un-
der fluoroscopy. Exploration and debridement of the
central compartment, trimming of the acetabular rim,
and repair of the labrum are performed under

4 Ry

Fig 3. The patient is placed supine on the surgical bed with the trunk is in contact with the draw sheet and the buttocks are
attached to the end of the bed. The contralateral (left) lower limb is fixed at 45° of abduction and the affected (right) lower limb is
in a straightened, internal rotation of 15°. The contralateral upper extremity is fixed on an abductor frame and the ipsilateral
upper extremity is suspended and fixed on a brace at the front of the chest.
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Fig 4. (A) The patient’s inguinal region on
the contralateral side is secured to the surgical
bed by the safety strap wrapped in cotton
pads to act as a partial counterbalance to the
distraction. (B) An abdominal belt is used
around the abdomen to keep the patient’s
back close to the bed. (C) Bony prominences
of bilateral feet and ankles are wrapped in
cotton pads and placed in the traction boots.

Fig 5. Patient is in supine position, with right hip shown. (A) The surgical bed is slowly adjusted to the Trendelenburg position so
that the patient’s head is low and feet are high by approximately 10-15°. (B) The Trendelenburg position after disinfection and
sheeting.
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Fig 6. Patient is in supine position, with right hip shown. (A) The image without traction under fluoroscopy. (B) The effect of
traction under fluoroscopy. The joint gap can be sufficiently retracted to 8 to 10 mm. (C) Arthroscopic view from the antero-
lateral portal. Satisfactory traction effect can be achieved under arthroscopy.
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Table 1. Pearls and Pitfalls

Pearls

Pitfalls

The inguinal safety trap and abdominal belt should be placed in the
proper position and secured firmly

The safety traps in the inguinal region need to be wrapped with
thickened cotton pads to reduce local compression

Attention should be paid to extra cotton padding protection for bony
prominences such as ankles and heels

Adjust the head-low-foot-high angle according to the ease of
distraction; generally 10-15° is needed

Perform the traction test before disinfection to ensure adequate joint
space retraction

Observe the sliding of the patient’s body during distraction

Poorly secured safety straps may cause the patient’s body to slide and
thus slip off the bed

Overtightening of the abdominal belt may interfere with the
patient’s abdominal breathing

Inadequate protection may cause local pressure injuries

Too small of the angle may lead to difficulty in distraction; too large
may increase the cardiopulmonary burden and raise intracranial
and intraocular pressure

Avoid repeated adjustment of position due to inappropriate traction
after disinfection and sheeting

Risk of falling from the surgical bed due to body sliding

distraction. Subsequently, the traction is slowly
released, the hip is flexed to 30°, cam deformity is
removed, and capsule suturing is performed in the
femoral head—neck junction area. Because there is no
blockage by the perineal post, the affected hip is able to
perform adduction, abduction, internal rotation, and
external rotation more freely at the time of cam
removal and joint capsule suturing.

Postoperative Rehabilitation

Postoperative observation is required for numbness
and pain in the perineal area, as well as distraction
complications such as muscle weakness and numbness
in the lower extremity. The rest of the rehabilitation
process is the same as that of conventional hip arthros-
copy. After surgery, the affected limb wears a neutral
positioning shoe to prevent external rotation of the hip
joint, and functional exercises such as ankle pump and
core muscle strength training are started on the second
day after surgery. The range of motion of the hip joint is
controlled within 90° of flexion to prevent adhesions,
and partial weight-bearing walking exercises are per-
formed with crutches until 4 weeks after surgery.

Table 2. Advantages and Limitations

Discussion

Hip arthroscopy techniques have been widely used in
the treatment of hip disorders such as femoroacetabular
impingement since the beginning of the 21st cen-
tury.'"'# Currently, most hip arthroscopic procedures
are performed with the perineal post against distraction
in the supine position.” However, the use of the peri-
neal post can lead to prolonged compression of the
perineum, which may cause nerve disorders, impaired
circulation, and even persistent tissue ischemia,
increasing the risk of pressure injury.'” Park et al.'*
found that the incidence of pudendal nerve dysfunc-
tion was 2.0% in 200 patients undergoing hip
arthroscopy, and although most of the injuries were
mild and could be recovered within a few months, they
still caused great distress to the patients.” A study
showed that the operation time and postoperative pain
with the postless technique were similar to that of
perineal post distraction, but the hospital stay was
shorter in the postless group.'” Another study showed
that there was no significant reduction in venous blood
flow or neurologic changes in the affected limb, muscle
tissue damage was subclinical and transient, and no

Advantages

Limitations

Avoids complications of the perineal injury.

No additional instruments are required and no additional cost. The
operation can be performed with ordinary surgical sheets and
safety traps in the operating room.

Simple with high reproducibility

Suitable for patients of any weight and for most hip disorders.

The central compartment is sufficiently exposed for regular
operations

No perineal post blockage allows for free adduction, abduction,
internal rotation, and external rotation during cam resection and
joint capsule suturing.

Patients with protrusio acetabuli and joint stiffness may have
difficulty with traction.

When the angle of Trendelenburg position is too large, it may
increase the cardiopulmonary burden. Patients with significantly
elevated intracranial pressure, intraocular pressure, and severe
gastroesophageal reflux should be operated on with caution.

Potential risk of the patient falling from the surgical bed.
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cases of perineal injury were observed in the postless
group during the study period.'®

For these reasons, the use of perineal post-free
distraction is more supported in current opinions,'’
and many surgeons have made improvements to this
technique. Salas et al.'® reported the “Tutankhamun
technique” without the use of the perineal post, but the
maneuvers were complicated, excessive restraint of
upper extremities and chest tended to interfere with
anesthesia, and rehydration through upper extremity
veins was not available. Kollmorgen et al.'” and Perry
et al.”’ reported a technique for perineal post-free hip
arthroscopy with a dedicated commercial pink pad
positioning device placed on the surgical bed, but the
cost of the equipment is relatively high. Salas et al."’
reported a distraction technique without perineal post
using a yoga mat to increase friction, which is less
expensive but also requires additional equipment. All of
the aforementioned techniques have limitations in the
application because of the need for additional equip-
ment and materials.

To avoid complications caused by perineal post while
not adding extra devices, we have improved the post-
less distraction technique (Table 1). This technique al-
lows for effective traction of the hip joint through
friction between the patient’s weight and the surgical
bed in the Trendelenburg position and the reverse force
generated by the safety trap on the contralateral thigh.
In this case, operations such as chondroplasty, labrum
suturing, and trimming of the acetabular rim can be
accomplished effectively. In our experience, a Trende-
lenburg position of 10° is sufficient to achieve satisfac-
tory distraction, even for a lighter-weight patient who is
difficult to retract, a position of no more than 25° is
adequate to make an effective distraction.

This technique also provides good safety (Table 2).
Although there is a theoretical risk of the patient falling
out of the surgical bed, it is usually difficult to distract
the patient to the point of slipping in practice due to the
presence of the abdominal belt; this risk can be avoided
by the assistant watching the position of the patient’s
body during distraction. It has been reported that the
Trendelenburg position may increase the cardiopul-
monary burden, intracranial and intraocular pressure,
and the degree of gastroesophageal reflux when the
angle is too large.”' This technique usually uses a
smaller head-low-foot-high angle (10-15°). It was
observed that there was no significant influence on the
respiratory and circulatory status under anesthesia and
no complications happened as described previously.

This technique also has some limitations. First, the
technique may have difficulties in traction for patients
with specific disorders. Meek et al.>” reported a patient
with protrusio acetabuli in which portals were finally
established using perineal post distraction after several
unsuccessful attempts by post-free technique. Second, it

should be used with caution in patients with poor car-
diopulmonary function, high intracranial pressure and
intraocular pressure, and severe gastroesophageal
reflux when the angle should not be adjusted too large.

In our experience, in more than 200 operations, we
have not experienced any failure of distraction using
the postless technique nor any adverse events due to
this method. The technique is effective in avoiding
complications due to compression to the perineum,
does not require any additional equipment, is simple to
perform and easy to learn, and is worthy of application
in hip arthroscopy.
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