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ABSTRACT

Background: Avulsion fracture of the anterior superior iliac
spine (ASIS) is a rare form of apophyseal avulsion fracture of
the pelvis, and there is a lack of evidence-based guidelines for
the selection of treatment options. There are various surgical
procedures, but there is the risk of secondary removal of internal
fixator and growth disturbance caused by epiphyseal fixation.
Methods: We treated 5 patients with avulsion fracture of the
anterior superior iliac spine by knotless suture bridge technique
who visited our hospital from 2015 to 2020.The surgical treatment
results were retrospectively analyzed.
Results: 5 patients with fractures were healed after the surgery,
no associated complications, the mean postoperative follow-up
was 29.2 months (6-60months), all patients were not reported
pain symptoms (visual analogue score of 0), they don’t have the
limitation of daily activities, and the hip joint function recovered
well, and very pleased with the results (Harris score 100 points)
at the final follow-up.
Conclusion: Knotless suture bridge technique is simple and
effective in the repair of the avulsion fracture of anterior superior
iliac spine. For such patients, this surgical technique can provide
stable and reliable fixation, allow early recovery, and provide a
feasible scheme for clinical practice.
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Background
Avulsion fracture of the anterior superior iliac
spine (ASIS) is a rare form of apophyseal avulsion fracture of the pelvis, usually occurring in
adolescent males [1-5]. The typical injury mechanism is caused by the sudden contraction of the
attached tendinous muscle units (sartorius and
tensor fascia lata) during accelerated motion,
running, and jumping. Due to its rarity, there are
few relevant literatures, most of which are presented in the form of case reports [6-9], and there
is a lack of evidence-based guidelines for the selection of treatment options [1]. The current treatment options described in the literature are
broadly divided into two categories: conservative
treatment and surgical treatment. Patients with
no or low displacement are usually treated conservatively. Open reduction and internal fixation
is recommended for patients with high exercise
requirements, displacement greater than 1.5cm,
or lack of bone binding [1,3-5]. There are various
surgical procedures, mainly including metal
screw fixation, tension band fixation, absorbent
screw fixation, etc., but there is the risk of secondary removal of internal fixator and growth

disturbance caused by epiphyseal fixation [1,9]. In
order to reduce and avoid the above risks, we
used the technique of knotless suture bridge,
and the short-term results in these cases were
satisfactory. In this paper, we introduce our surgical technique and experience, review and analyze the clinical outcomes of surgery.
patients and Methods
patients
This study reviewed and analyzed 5 patients
with avulsion fracture of ASIS who visited our
hospital from 2015 to 2020. The data were obtained from the departmental database and analyzed. All the cases in this group were male adolescents, among which 3 occurred during running and 2 occurred during jumping. The mean
age was 15.2 years (13-17 years), the mean
course of disease was 6.4 days (2-15 days), and
the diagnosis was made by clinical manifestations, physical examination, anteroposterior/axial X-ray and three-dimensional CT of pelvis
(Fig.1). The avulsion fracture of the ASIS was repaired with knotless suture bridge with the informed consent of the family members.

Fig. 1. A, B and C show typical anteroposterior/axial X-ray and 3-dimensional
computed tomography obtained after the patient is injured.

Surgical technique
The operation was performed under general anesthesia. The patient is placed in a supine posi-

tion with hip and knee flexion and the point of
appointment is marked (Fig.2).
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Fig. 2. The patient is placed in a supine position with hip and knee flexion
and the point of appointment is marked. (star: ASIS; arrow: fragment)

This position helps to reduce the muscle tension
in ASIS and thus better reduce the fracture reduction. The pelvis was prepped and draped in
a typical sterile fashion. A vertical skin incision of

fracture fragments are attempted to be reduced
to their ASIS starting point, and the inner-row anchor position is preset. Two double-threaded
4.5mm Corkscrew anchors (Arthrex) are placed

about 5 cm is made under the iliac crest toward
ASIS. After longitudinal fascia incision parallel to
the skin incision, bone fragments can be
reached. After the separation of the deep fascia,
the location of the iliac crest and the avulsed
fracture fragment was determined. The lateral

below and behind the fracture fragment (Fig.3.B).
Four fiber sutures were threaded from the edge
of the fracture fragment from inside to outside,
tensied and compressed the fracture fragment at
ASIS anatomical position, and gathered into a
SwiveLock anchor (Arthrex) on the medial side

femoral cutaneous nerve was exposed and protected by rubber ring pulling (Fig.3.A). The incarcerated soft tissue on the fracture surface is
cleaned to enhance the alignment of the two
ends of the fracture to facilitate healing, the

of the ASIS of the fracture fragment (Fig.3.C).
Using this triangular gather style fixation, the
fracture fragment can be securely fastened to its
as-is anatomical position in a knotless form. Finally, the wound was closed layer by layer.

Fig. 3. Anchors preparation and insertion.
A: The location of the iliac crest and the avulsed fracture fragment was determined.
The lateral femoral cutaneous nerve was exposed and protected by rubber ring pulling.
B: The inner-row anchor position. C: Triangular gather style fixation.
(ASIS: anterior superior iliac spine; F: avulsed fracture fragment; N: the lateral femoral
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Postoperative management
Active and passive hip extension and knee flexion are recommended to be avoided for 8 weeks.
The second day after surgery, immediate weightbearing activity is tolerated. After 4 weeks, based
on the presence of callus on the anteroposterior/axial X-ray, the patient was able to resume
daily activities and gradually undergo tolerable
physical exercise. After 12 weeks, there will be
no restriction on physical activity. Healing progression and complications were assessed clinically and radiologically 3 days, 1 month, and 3
months postoperatively, and knee movement
was assessed by physical examination. Imaging
assessment mainly included anteroposterior/axial X-ray review 3 days after surgery and 3D CT
assessment of fracture reduction before and after surgery. The growth and healing of fracture
end were observed by anteroposterior/axial Xray reexamination 1 month and 3 months after

operation. At the last follow-up, the visual analogue scale (VAS) and Harris hip score were
used to assess hip function at the follow-up.
Results
The average operation time of the 5 patients in
this group was 53.2min (45-65min), and the average hospital stay after surgery was 3.8 days
(3-5 days). All incisions were healed without
complications such as deep infection, vascular
injury, and sensory abnormalities of the lateral
femoral cutaneous nerve. All fractures healed
with no support, painless weight bearing and
postoperative imaging assessment (Fig.4), and
no signs of epiphyseal injury. The mean postoperative follow-up was 29.2 months(6-60months),
all patients reported no pain symptoms (visual
simulation score was 0), they had no daily activity restrictions, their hip function was well restored, and they were very satisfied with the results (Harris score was 100).

Fig. 4. A, B and C show typical anteroposterior/axial X-ray and 3-dimensional
computed tomography obtained post-operation. The fracture has good alignment and healing.

Discussion
ASIS avulsed fractures are rare and tend to occur in adolescents and are associated with anatomic factors. As the ASIS osteophyte closes late
and occurs at 20-25 years of age, muscles, tendons and ligaments are stronger than epiphyseal
growth areas prior to this time. Sudden con-

traction of the sartorius and tensor fascia lata
during running, jumping and other physical activities is likely to cause avulsion fracture ASIS [6,7,9].
Our cases were all injured in the course of adolescent sports, also consistent with these characteristics. Due to the low incidence of the disease and few clinical cases, there is no corres-
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ponding clinical guidelines for diagnosis and
treatment. At present, the mainstream treatment
methods are mainly divided into conservative
treatment and surgical treatment [1-5]. Studies by
Kautzner et al. [10] suggest that both conservative
and surgical treatment provide similar clinical
outcomes at one-year follow-up after injury. The
main advantages of conservative treatment are
that there is no need for repeated anesthesia
and only a minimal risk of infection. Patients
treated with surgery achieved full recovery more
quickly and were able to start full weight bearing
and exercise earlier than those treated with conservative treatment. It is suggested that surgical
treatment should be the first choice for competitive athletes and patients with large fracture and
dislocation, while conservative treatment should
be the choice for most non-competitive sports
teenagers. Eberbach et al. [3] conducted a metaanalysis to compare the clinical efficacy of the
two treatment methods and concluded that the
overall success rate and exercise recovery rate
of patients undergoing surgery were relatively
high. In particular, patients with debris displacement greater than 15 mm and high functional requirements may benefit from surgical treatment.
The same conclusion is described in the systematic review of Anduaga et al. [11]. Cai et al. [1] have
also shown that absorbent screws can be safely
used in the surgical treatment of ASIS avulsion
fractures with a displacement of 1.5 cm by > in
children and adolescents. Their results showed
that absorbable screws had a shorter recovery
time and fewer early complications compared to
non-surgical treatments. Currently, surgical treatment is preferred for patients with displacement
greater than 1.5cm or with high early exercise
requirements. The surgical methods include lag
screw, tension band fixation, absorbable screw,
etc., but there is a risk of secondary removal of
the internal fixator, and growth disturbance

caused by epiphyseal fixation [9]. Willinger et al.
[9] avoided the above problems by adopting the
pentagram-like suture bridge technology. We believe that too many anchors placed may cause
the risk of local fracture damage, and the economic applicability is also low. Suture bridge knot
is also easy to cause local soft tissue friction inflammation, pain and other manifestations. To
avoid the above risks, ASIS avulsion fracture is
repaired with double row and three anchors and
triangular gather knotless suture bridge technique. Knotless suture bridge technique is often
used to repair rotator cuff injury [10,12-14], and has
been gradually used to repair tendinous structures such as Achilles tendon [15], quadriceps
tendon [16] and hamstring muscles [17] in recent
years, showing good repair outcomes. In this
study, short-term follow-up after surgery also
showed the excellent performance of this technique. Moreover, it is reasonable to think that the
surgical technique used has the following advantages. (1) Different from the surgical method
of metal fixation, our operation does not require
the removal of the internal fixation by a second
operation. (2) The anchors implanted during surgery do not penetrate epiphyses and are only
fixed with knotless, which avoids the local inflammation caused by postoperative fiber ligaments
and the growth obstacle in the process of fracture healing. (3) When ASIS fracture is associated with sartorius avulsion, the avulsion fragments are small and move forward. Triangular
convergence fixation is adopted to obtain solid
fixation results, which shorens the operation time
and reduces the patient's financial burden. However, for ASIS fractures with avulsion injury of
tensor fascia lata, larger avulsed fragments and
lateral displacement may require additional anchors [6]. Our study also has some limitations.
Firstly, our sample size is small, so the results
cannot be statistically processed. In the future,
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more patients should be recruited. Second, alt- fund of Yunnan Province Clinical Center for Bone
hough the mean follow-up time in our study was and joint Diseases, China (ZX2019-03-04).
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Conclusion
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