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Arthroscopic Capsular Suture-Lifting Technique for
Treating Femoroacetabular Impingement Patients

With a High Risk of Postoperative Anterior Instability

Kang Tian, M.D., Guanying Gao, M.D., Hanmei Dong, Siqi Zhang, Weiguo Zhang, M.D.,

Jianquan Wang, M.D., and Yan Xu, M.D.
Abstract: With the increasing popularity of hip arthroscopy, postoperative iatrogenic instability due to bony and soft-
tissue issues has been noted by more orthopaedic surgeons. Although there is a low risk of serious complications in
patients with normal hip joint development even without suturing of the joint capsule, for patients with a preoperative
high risk of anterior instabilitydincluding those with excessive anteversion of the acetabulum or femur, borderline
dysplasia of the hip, and hip arthroscopic revision surgery with an anterior defect of the joint capsuledcapsulotomy
without repair will result in postoperative anterior instability of the hip joint and related symptoms. Capsular suturing
techniques that provide anterior stabilization will be of great help for these high-risk patients and reduce the possibility of
postoperative anterior instability. In this Technical Note, we introduce the arthroscopic capsular suture-lifting technique
for treating femoroacetabular impingement (FAI) patients with a high risk of postoperative hip instability. In the past
2 years, the capsular suture-lifting technique has been used to treat FAI patients with borderline dysplasia of the hip and
excessive femoral neck anteversion, and clinical results have shown that the suture-lifting technique provides a reliable
and effective solution for FAI patients with a high risk of postoperative anterior hip instability.
iven the evolution of hip arthroscopic surgery over
Gthe past 20 years, hip arthroscopy is becoming
the treatment of choice for femoroacetabular impinge-
ment (FAI) and hip labral tears compared with
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the conventional surgical dislocation technique.1-4

However, because of the popularity of hip arthroscopy,
there have been unforeseen postoperative complications
associated with this technique.4-6 Postoperative
iatrogenic instability including anterior hip dislocation
and subluxation is gaining attention from more
orthopaedic surgeons.6-12 For arthroscopic views and
exposure of labral tears, an intraportal cut of the
anterior capsule between the anterolateral (AL) portal
and midanterior portal (MAP) is necessary. There is a
low risk of serious complications in patients with
normal hip joint development even without suturing of
the joint capsule. However, it is worth noting that for
patients with a high risk of preoperative anterior
instability, capsulotomy and inappropriate joint capsule
management may result in postoperative anterior
instability of the hip joint and related symptoms. Risk
factors include excessive anteversion of the acetabulum
or femur, borderline dysplasia of the hip (BDDH), and
hip arthroscopic revision surgery with an anterior defect
of the joint capsule. As is well known, the anterior joint
capsule plays an essential role in anterior stability of the
hip joint, especially in patients with a high risk of
postoperative anterior instability.9,13-17 Unlike suture
repair or reconstruction of the anterior joint capsule for
an anterior defect of the joint capsule, a specific
(February), 2023: pp e307-e312 e307
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capsular suturing technique is needed to close the incision
of the anterior joint capsule and improve anterior stability
in high-risk patients. In this Technical Note, we introduce
the arthroscopic capsular suture-lifting technique for
treating FAI patients with a high risk of postoperative hip
instability. We have been using the capsular suture-lifting
technique to achieve better anterior stability of the hip
joint during surgery. It restores the integrity of the ante-
rior joint capsule and improves the tension of the anterior
soft tissue, preventing postoperative anterior instability.
We have used the technique in FAI patients with BDDH
and excessive femoral neck anteversion in the past
2 years and found that it provides a reliable and effective
solution for treating FAI patients with a high risk of
postoperative anterior hip instability.

Surgical Technique
The patient is positioned supine on a traction table

(Smith & Nephew, Andover, MA) and is prepared and
draped in the standard fashion. Considering the
greater trochanter and anterior superior iliac spine as
anatomic landmarks, 4 portals are established in suc-
cession during surgery: AL portal, MAP, distal AL
accessory portal (DALA), and proximal midanterior
portal (PMAP).
Normally, we use 4 portals during the surgical pro-

cedure, as described in our previous study.18 The AL
portal is established first. The MAP is made from the AL
Fig 1. Surgical procedures in arthroscopic capsular suture-lifting
B) and overlapping suture of joint capsule (C, D) are lifted. (E-H
passing from joint capsule. The purple sutures are from the suture
(E) whereas the other is used for lifting the joint capsule (F, G). T
distal traction sutures are used to lift the joint capsule for a bett
proximal to distal for suturing of the interportal cut of the joint
anterior joint capsule.
portal with inspection using a 30� arthroscope. By use
of the AL portal and MAP, the joint capsule is cut
transversely from the 10- to 3-o’clock position for labral
exposure. To avoid a defect of the joint capsule that
may be caused by using a banana-blade knife and
shaver and to achieve a flat rim of the joint capsule after
incision, a radiofrequency device is used for the incision
of the joint capsule instead. The DALA portal is estab-
lished for rim preparation and anchor placement. To
obtain a better arthroscopic view for exploration of the
labral tear, 2 capsular traction wires are passed through
the AL portal and MAP, respectively, for adequate
exposure of the acetabular rim (Fig 1 A and E). A
cannula is used for assistance while instruments are
passed through the portals if necessary. According to
the evaluation of the labral tear, suture anchors are
placed at a distance of 3 mm from the articular surface,
from the 3-o’clock position medially to laterally
through the DALA portal, based on the location and
range of the labral tear. To achieve efficient lifting of the
anterior joint capsule, suture anchors are placed at the
3-, 2-, 1-, and 12-o’clock positions of the acetabulum.
Such an anchor distribution could provide a reliable
suture-lifting effect for the anterior joint capsule based
on the anatomy and shape of the anterior joint capsule
and iliofemoral ligament. The PMAP is established next,
with fixation of anchors. Double-loaded suture anchors
are applied in this technique; 1 suture of the anchor is
technique. (A-D) Methods by which anterior joint capsule (A,
) Simulation of arthroscopic view showing position of suture
anchors, one of which is used for suture repair of the labrum
he green sutures are the traction sutures. Both proximal and
er arthroscopic view. (H) The traction wires are passed from
capsule, and finally achieve an overlapping suturing of the



Fig 2. Arthroscopic view of capsular suture-lifting technique. (A) By use of the anterolateral portal as the viewing portal and the
midanterior portal and proximal midanterior portal as the working portals, the suture-lifting technique is performed. The asterisks
indicate theproximal joint capsule, and theblack arrows indicate thedistal joint capsule. (B)A total of 8 “lifting” suturewires (4pairs)
(white arrows) are passed through the distal joint capsule. (C) The distal joint capsule is perfectly lifted and fixed to the acetabular
rim. The joint capsule is overlapped and sutured with traction wire. (D) The white arrows indicate a lifting effect on the distal joint
capsule after suturing in C and the yellow arrows indicate reliable closure of the joint capsule using suture-lifting technique.

Table 1. Indications and Contraindications of Technique

Indications
Acetabular anteversion angle > 20�

Femoral anteversion angle > 20�

BDDH with LCEA of 18�-25�

Arthrochalasis
Arthroscopic revision for postsurgical instability without hip

capsular deficiency
Contradictions

Moderate or severe DDH
Postsurgical instability with hip capsular deficiency

BDDH, borderline developmental dysplasia of hip; DDH, develop-
mental dysplasia of hip; LCE, lateral center-edge angle.
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retrieved from the PMAP and temporarily fixed for
further use, and the other suture is used for labral
repair with the luggage-tag suture technique (Fig 1 A
and B). After suture repair of the labral tear, 2 capsular
traction suture wires are used for the distal joint capsule
from the AL portal and MAP to provide better exposure
of the femoral neck for femoroplasty. The extra-
articular side of the capsular traction suture wire is
tied with a knot for better distinction between intra-
and extra-articular sutures (Fig 1 E and F). By use of the
PMAP as a viewing portal, femoroplasty is alternately
performed through the AL portal and MAP with a
radiofrequency device and a burr.
The viewing portal is switched from the PMAP to the

AL portal, and the hip is flexed to 40� to 60� for
relaxation of the anterior joint capsule before suturing.
A grasping forceps is used from the PMAP to hold the
distal joint capsule, and a bird-beak device is used from
the MAP to pierce the distal joint capsule, grab the
suture wire, and pull the suture wires out from the
MAP (Fig 1 A and F). Considering the hip joint capsule
as dense connective tissue, piercing the distal joint
capsule using a bird-beak device requires the combined
force from the grasping forceps to hold the joint capsule
and the assistance of the reaction force from the trac-
tion suture wire of the distal joint capsule. Four suture
anchors are typically used for suture lifting, and 8 su-
tures are passed through the distal joint capsule (Fig
1F). The sutures from the same anchor are knotted in
pairs to achieve suture lifting and drag the distal joint
capsule close to the acetabular rim to improve anterior
stability (Fig 1 C and G).
The proximal joint capsule traction suture is pulled

out through the distal joint capsule and knotted for
closure of the joint capsule (Fig 1 D and H), ensuring
more reliable suturing of the joint capsule and
providing a “retention suture” for the suture-lifting
wires. Finally, the hip joint is slowly extended after
closure of the joint capsule (Fig 2). Video 1 shows the
main surgical procedures of the suture-lifting
technique.
Discussion
Postoperative anterior instability due to develop-

mental factors is an intractable complication of hip
arthroscopy. The risk factors for hip instability after
arthroscopy include dysplasia and iatrogenic factors.
Although postoperative anterior instability occurs
after unrepaired capsulectomy or could be pathologic
in most cases, for patients with ligamentous hyper-
laxity, excessive femoral and acetabular anteversion,
or BDDH, we can reduce the incidence of post-
operative instability through improvements in sutur-
ing techniques.
Additionally, although postoperative instability of the

hip joint can be caused by multiple factors, the most
common of these factorsdiatrogenic factorsdcan be
avoided by strict control of surgical indications, im-
provements in surgical techniques, and appropriate
management of the joint capsule for high-risk pa-
tients.19-23 Our capsular suture-lifting technique re-
stores the integrity of the anterior capsule of the hip



Fig 3. Healing and morphology of lifted joint capsule 1 year after surgery. (A, B) Magnetic resonance imaging of healed
anterolateral joint capsules (yellow arrows) in right hips of 29-year-old female patient and 26-year-old male patient in oblique
coronal plane. (C, D) Magnetic resonance imaging of lifted joint capsule (yellow arrows) in left hip of 37-year-old female patient
in oblique coronal plane (C) and oblique sagittal plane (D). The white arrows indicate the lifted zona orbicularis after suturing of
the joint capsule using the suture-lifting technique.

Table 2. Pearls and Pitfalls

Pearls
The extra-articular side of the capsular traction suture wire is tied

with a knot for better distinction between intra- and extra-
articular sutures.

For relaxation of the anterior joint capsule, it is necessary to
flex the hip joint to 40�-60� before suturing of the joint
capsule.

A grasping forceps is used from the PMAP to hold the distal joint
capsule, and a bird-beak device is used from the MAP to
pierce the distal joint capsule, grab the suture wire, and pull
the suture wires out from the MAP. Piercing the distal joint
capsule using a bird-beak device requires the combined force
from the grasping forceps to hold the joint capsule and the
assistance of the reaction force from the traction suture wire
of the distal joint capsule.

Pitfalls
To avoid a defect of the joint capsule that may be caused by using a

banana-blade knife and shaver and to achieve a flat rim of the
joint capsule after incision, an RF device is used for the
incision of the joint capsule instead.

MAP, midanterior portal; PMAP, proximal midanterior portal;
RF, radiofrequency.

e310 K. TIAN ET AL.
joint, improves the tension of the anterior soft tissue,
and prevents postoperative anterior instability in high-
risk patients. Over the past 2 years, we have applied
this surgical technique for the treatment of FAI patients
with a high risk of postoperative hip instability,
including BDDH and excessive femoral or acetabular
anteversion (Table 1); Figure 3 shows healing and the
morphology of the lifted joint capsule 1 year after sur-
gery. However, for patients who undergo multiple hip
arthroscopies or open hip surgical procedures and who
may have an anterior joint capsule defect and persistent
instability symptoms, anterior capsular reconstruction
via arthroscopic or open surgery will be necessary
instead of the suture-lifting technique. Therefore, in
our experience, “suture lifting” can be a reliable tech-
nique for most at-risk patients, and only a few cases will
require reconstruction of the anterior joint capsule or
iliofemoral ligament. Only 1 patient among more than
1,000 cases treated in our department underwent
arthroscopic anterior capsule reconstruction using fas-
cia lata owing to a previous arthroscopic capsulotomy.
The hip joint capsule, especially the anterior ligament,

is an important stabilizer of the hip joint in terms
of anterior stability.24-26 By resisting anterior
translation of the femoral head and external rotation
of the extended hip, the iliofemoral ligament plays a
dominant role in anterior stabilization. An unrepaired
anterior capsulotomy has been suggested to lead to
postoperative anterior instability, especially for at-risk
patients with excessive femoral neck or acetabular
anteversion. Moreover, regarding anterior capsu-
lotomy, labral debridement is a risk factor for anterior
instability in patients with subtle or borderline
dysplastic features, and owing to the dynamic role of
the iliopsoas as the anterior stabilizer of the hip joint,
iliopsoas tenotomy should also be avoided in these
patients. With this surgical technique, we use at least 6
sutures passing through the iliofemoral ligament during
the operation to ensure closure of the iliofemoral
ligament for restoration of anterior stability of the hip
joint. Technical pearls and pitfalls of this technique are
described in Table 2. With the suture-lifting technique,
the joint capsule incision is closed whereas anterior
stability of the hip joint is improved, making it possible
to address impingement, labral tears, and micro-
instability in a single arthroscopic procedure. The
suture-lifting technique provides a “belt-and-braces”
approach for suturing the hip joint capsule, from both
suture anchor and capsular traction sutures (Fig 1),
making our technique more reliable than previous su-
turing techniques for the hip joint capsule (Table 3). In
this Technical Note, we have aimed to raise awareness
of this preventable complication and provide an effi-
cient and reliable suture-lifting technique for arthro-
scopic restoration of anterior instability.



Table 3. Advantages and Limitations of Technique

Advantages
By use of the suture-lifting technique, the joint capsule incision is

finally closed; meanwhile, anterior stability of the hip joint is
improved by suturing, making it possible for treatment of
femoroacetabular impingement, labral tears, and
microinstability in a single arthroscopic procedure.

The suture-lifting technique provides a “belt-and-braces”
approach for suturing the hip joint capsule, from both suture
anchor and capsular traction sutures, making our technique
more reliable than the previous suturing techniques for the
hip joint capsule.

Limitations
Clinical experiences is required for hip arthroscopy because the

tension-free state of the joint capsule makes it difficult to
perform the arthroscopic suture-lifting technique.

Currently, we do not have scoring or quantitative standards for
evaluating high-risk factors for preoperative hip instability;
therefore, it is impossible to perform individualized
suturelifting technique based on preoperative assessment.
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