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Intramedullary core decompression et

combined with endoscopic intracapsular
decompression and debridement

for pre-collapse non-traumatic osteonecrosis
of the femoral head

Yan Zhao'!, Guangyang Zhang', Qichun Song’, Lihong Fan and Zhibin Shi

Abstract

Background: The effect of core decompression on the treatment of pre-collapse non-traumatic osteonecrosis of the
femoral head (ONFH) is still limited. This study aimed to explore the efficacy of core decompression combined with
intra-articular decompression (debridement of the hip joint and incision of the hip capsule) under hip arthroscopic
guidance in patients with pre-collapse ONFH.

Methods: The clinical data of 101 patients with pre-collapse ONFH were analysed retrospectively. Sixty patients (80
hips) received small-diameter multi-channel core decompression alone in first half review period (group B). Forty-one
patients (59 hips) were treated with small-diameter multi-channel core decompression combined with intra-articular
decompression under hip arthroscopy guidance in second half review period (group A). The surgical duration;
intraoperative bleeding; intra-articular pressure(IAP) before and after surgery; length of hospital stay; hospitalisation
expenses; visual analogue scale (VAS) score before, 1 week, 4 weeks, 3 months and 1 year after surgery; and Harris
score of the hip joint before, 3 months and 1 year after surgery were recorded and compared between group A and
group B. X-ray examination was performed every month to observe the collapse of the femoral head within 2 years
after surgery, which was compared using the Kaplan—-Meier survival curve analysis.

Results: When the two groups were compared, the surgical duration was longer and hospitalisation expenses were
higher in group A than in group B (P < 0.05). However, the VAS score and the Harris score of the hip joint after surgery
improved significantly compared with those before surgery (P<0.05), which were more apparent in group A than in
group B (P<0.05). X-ray examination revealed that 6 hips in group A and 22 in group B received femoral head collapse
at the 2-year follow-up. The survival rate of the femoral head in group A was significantly higher than that in group B
(P<0.05).
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Conclusion: Small-diameter multi-channel core decompression combined with intra-articular decompression
(debridement of the hip joint and incision of the hip capsule) under hip arthroscopic guidance for treating early
ONFH can more effectively alleviate joint pain, improve joint function and delay ONFH progression.

Keywords: Non-traumatic osteonecrosis of femoral head, Intramedullary core decompression, Intracapsular

decompression, Arthroscopic debridement, Hip arthroscopy

Introduction

Non-traumatic osteonecrosis of the femoral head
(ONFH) is a joint dysfunction induced by the interrup-
tion or impairment of the blood supply to the femoral
head due to corticosteroid therapy, alcohol abuse and
idiopathy, resulting in the death of bone cells and bone
marrow components and subsequent repair, which is
common in young and middle-aged individuals [1].
Untreated early ONFH can result in structural change
and femoral head collapse, which may lead to degenera-
tive and destructive changes in the hip joint even suffer-
ing total hip arthroplasty (THA) [2]. However, THA still
has time limit and complication due to wear and tear,
especially in young patients with functional needs [3].
Therefore, we hope that the collapse of the femoral head
can be prevented by enhancing bone repair, and even the
occurrence of THA can be avoided or delayed.

Although the pathophysiology of ONFH has not been
fully elucidated, most researchers believe that early
ischaemia is the main mechanism [4]. Therefore, the
key to treating ONFH is to restore the blood supply to
the femoral head and promote the formation and repair
of normal bone tissues [5]. For early ONFH, core decom-
pression is the most common surgical procedure for early
intervention in osteonecrosis [6, 7]. However, when these
large-diameter augers are used for multiple drilling to
weaken or penetrate the femoral head, the articular car-
tilage and articular processes are damaged, accompanied
by various complications, such as articular cartilage inva-
sion and subtrochanteric fractures [8]. Recently, the use
of multiple small drill holes and 3-mm Kirschner wires
could achieve core decompression, which decreases the
incidence of complications while reducing the intramed-
ullary pressure [9, 10].

Previous studies have shown that intramedullary pres-
sure and intra-articular pressure (IAP) are high when
femoral head necrosis occurs, and elevated IAP can also
lead to decreased arterial blood flow and blocked venous
reflux [11, 12]. The pressure in the medial and lateral
femoral circumflex arteries ranges from 40 to 80 mmHg;
the retinacular arteries that pass through the joint cap-
sule wall are the branches of the medial and lateral femo-
ral circumflex arteries with low pressure [13]. The normal
intramedullary venous pressure of the femoral head
ranges from 10 to 20 mmHg [14]. The increase in IAP can

lead to insufficient arterial perfusion and blocked venous
reflux of the femoral head, which may cause an ischae-
mic—hypoxic state of bone cells, resulting in osteone-
crosis [15]. Some studies have demonstrated that joint
capsule incisions can significantly decrease the pressure
in the joint cavity, thereby improving the blood flow and
reducing the incidence of ONFH [16, 17]. Hip arthros-
copy can directly deal with the factors that increase IAP
[18]. Further, it can cut open the joint capsule and help
reduce IAP. Thus, arthroscopic adjuvant therapy is a
promising surgical method that can provide safe, accu-
rate and minimally invasive decompression [19].

Briefly, the increased intramedullary pressure and IAP
of the femoral head may lead to femoral head ischaemia
and aggravate ONFH. Therefore, this study attempts to
reduce the femoral head pressure, increase venous reflux,
improve the blood supply to the femoral head, reverse
the ischaemic state of the femoral head and enhance the
success rate of hip preservation via treatment with intra-
articular decompression combined with intramedullary
decompression of the femoral head.

Methods

Subjects and grouping

Overall, 198 patients with early ONFH who were treated
in our hospital (The Second Affiliated Hospital of Xi'an
Jiaotong University) from January 2015 to December
2019 were analysed retrospectively, and 101 patients who
met the inclusion criteria were included. The inclusion
criteria were as follows: patients (1) who meet the diag-
nostic criteria of early ONFH with surgical indications
including pain and/or limited joint function [20, 21], (2)
with Association Research Circulation Osseous (ARCO)
stages I and II [6], (3) aged 18-65 years, (4) who signed
informed consent for surgery and (5) with a complete
follow-up of>2 years. The exclusion criteria were as fol-
lows: patients with (1) necrosis of the femoral head due
to trauma or fracture, (2) hip dysplasia, femoral acetab-
ular impingement and labral tears, (3) severe metabolic
diseases, (4) tumour-related diseases and (5) a history of
hip surgery. Finally, 101 patients (139 hips) were included
and classified into two groups based on the surgical
methods. Among these patients, 41 patients (59 hips)
were treated with endoscopic intracapsular decompres-
sion combined with intramedullary decompression from



Zhao et al. Journal of Orthopaedic Surgery and Research (2023) 18:6

July 2017 to December 2019 (group A), and 60 patients
(80 hips) received small-diameter multi-channel core
decompression alone from January 2015 to June 2017
(group B). For evaluation, all patients underwent pel-
vic anteroposterior and frog lateral X-ray and magnetic
resonance imaging (MRI) of the hip joint before surgery.
All patients included in the study were evaluated for the
necrotic area and location according to Japanese Inves-
tigation Committee (JIC) classification criteria and the
modified Kerboul angle classification system [7, 22]. The
ARCO stage, JIC type and modified Kerboul angle clas-
sification system of ONFH was determined by two spe-
cialists based on the patients’ symptoms, X-ray and MR
images. If the opinions of two experts are different, we
will intervene in the third expert’s staging opinion, so as
to complete the preoperative staging of patients.

General data

Age, gender ratio, body mass index (BMI), the reason of
osteonecrosis, ARCO stage, JIC types and modified Ker-
boul angle of osteonecrosis, unilateral or bilateral lesion
and preoperative visual analogue scale (VAS) and Harris
scores of the two groups were recorded.

Group A comprised 25 men (37 hips) and 16 women
(22 hips) aged 18-65 (average, 35.5+9.8) years, with an
average BMI of 23.5+2.3 kg/m> Unilateral lesions were
found in 23 patients and bilateral lesions in 18 patients.
A total of 11 alcoholic ONFH, 16 hormonal ONFH and
14 idiopathic ONFH cases were found. For ARCO stag-
ing, 18 hips were in stage I and 41 in stage II. By the JIC
classification, there were 29 cases of Type A, 22 cases of
Type B, and 8 cases of Type C. According to the modi-
fied Kerboul angle classification, 21 cases were <190°, 31
cases were 190°-240°, and 7 cases were > 240°. The pre-
operative VAS score was 6.3+2.1, and the Harris score
was 59.5+£11.6.

Group B comprised 34 men (48 hips) and 26 women
(32 hips) aged 19-65 (average, 37.7 +10.5) years, with an
average BMI of 24.74 1.8 kg/m?. Unilateral lesions were
found in 40 patients and bilateral lesions in 20 patients.
A total of 17 alcoholic ONFH, 23 hormonal ONFH and
20 idiopathic ONFH cases were found. For ARCO stag-
ing, 21 hips were in stage I and 59 in stage II. By the JIC
classification, there were 37 cases of Type A, 28 cases of
Type B, and 15 cases of Type C. According to the modi-
fied Kerboul angle classification, there were 26 cases
of <190°, 42 cases of 190°-240°, and 12 cases of > 240°.
The preoperative VAS score was 6.6+ 2.5, and the Harris
score was 57.7 £9.5.

Surgical methods and treatment
In both groups, surgery was performed under general
anaesthesia. The bony landmarks of the hip joint, course
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of the blood vessels and nerves and entrance of arthro-
scopic instruments were marked before surgery (Fig. 1B).
IAP was determined before disinfection and laying of
sterile sheets using the method previously described in
the literature [23]. The needle was inserted into the hip
joint capsule from the lateral femoral artery of the dis-
tal groin for a hip puncture (Symbol C in Fig. 1B). The
puncture needle was connected with an AI-4423 pressure
sensor (Biomatrix, Israel) and IntelliVue MP50 pressure
recorder (Philips, German). Normal saline was used as
medium to generate pressure, and IAP was measured at a
neutral position (Fig. 1A-C).

In group A, the patients laid flat with mild abduction
and internal rotation of the affected limb and flexion as
well as abduction and external rotation of the contralat-
eral lower limb. After routine disinfection and laying
of sterile sheets, a small skin incision (1 ¢m) was made
at a site anterior to the top of the greater trochanter of
the affected hip (Symbol A in Fig. 1B), and the hip joint
was punctured using a long needle. Under C-arm X-ray
guidance, a hip puncture was performed from an antero-
lateral portal (Fig. 1D). After entering the joint, arthro-
scopic access was established by expanding the casing
step by step, and the anterior portal of capsule was made
by sharp knife under arthroscopic monitoring (Symbol B
in Fig. 1B). The synovial tissue with hyperplasia, hyper-
trophy, hyperaemia and oedema were cleaned by arthro-
scopic planning or radiofrequency vaporisation by the
two portals alternating with arthroscopic monitoring.
Then, the joint capsule of the anterolateral portal was
expanded and cut open for approximately 1.5 cm without
suturing (Fig. 1E and F), and a negative-pressure drain-
age tube was placed through this opening. Finally, the hip
joint was rinsed with normal saline, the residual fluid in
the joint cavity was drawn out and the arthroscope was
removed. Subsequently, core decompression was per-
formed and the surgical steps were similar to those in
group B.

In group B, under C-arm X-ray guidance combined
with preoperative X-ray and MRI or arthroscopy find-
ings, the location of the necrotic area was identified and
the drilling direction, position and depth were deter-
mined. From a site 2 cm below the greater trochanter
of the femur (Symbol D in Fig. 1B), a 3.0-mm Kirschner
wire was drilled into the osteonecrotic area in a fan shape
in multiple directions (generally 2—5 directions) (Fig. 1G
and 1H). When the drilling was close to the necrotic area,
the electric drill was stopped and the Kirschner wire was
hammered to reach a site 3.0-5.0 mm under the carti-
lage. This was done to avoid necrosis of bone cells in the
peripheral wall of the femoral head tunnel due to the high
amount of heat produced by the high-speed rotation and
friction of the drill bit. A hard bone could be felt in the
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fluoroscopy of core decompression in the positive and frog positions

Fig. 1 Measurement of intra-articular pressure and surgical operation. A Measurement of intra-articular pressure. B Bony landmarks and
approaches of the hip joint (A/B/C/D symbol indicate the anterolateral approach, the anterior approach, the puncture point of intra-articular
pressure measurement and the approach of core decompression, respectively. The black arrow indicates the anterior superior spine, the white
arrow indicates the greater trochanter, and the white pentacle indicates the route of femoral vascular and nerve). C Al-4423 pressure sensor and
IntelliVue MP50 pressure recorder. (The red arrow is a pressure sensor connected to the pressure detector.) D Establishment of the anterolateral
approach for hip arthroscopy. E Incised lateral joint capsule outside the joint capsule through the view of the anterolateral approach. (The black
pentacle shows the open joint capsule viewed from the outside, the black arrow represents the labrum, and the white arrow represents the femoral
head)) F Incised lateral joint capsule inside the joint capsule through the view of the anterior approach. (The black pentacle shows the open joint
capsule viewed from the inside, the black arrow represents the labrum, and the white arrow represents the femoral head.) G, H Intraoperative X-ray

necrotic area. The procedure should be performed care-
fully to prevent the Kirschner wire from penetrating the
cartilage surface of the femoral head.

After surgery, the IAP of the hip joint at the neutral
position was measured using the same method in both
groups.

Post-operative treatment and follow-up

In group A, the negative-pressure drainage tube was
withdrawn within 48 h after surgery. In both groups, the
affected limbs could not bear weight within 6 weeks after
surgery and used two crutches or wheelchairs for activi-
ties within 12 weeks and continued to maintain no weight
bearing; during this period (6—12 weeks), patients can
prevent joint stiffness by performing non-weight-bear-
ing activities while in bed, began bearing partial weight
(with crutches) 3 months after the surgery and then bore
full weight gradually. At 1 and 4 weeks after surgery, the
patients were followed up to evaluate effects and compli-
cations by senior surgeons (ZBS and LHF) in clinics or
via telephone or email every month for 2 years. X-ray

examination was performed every month in outpatient
service or other hospitals (some patients received exami-
nation in other hospitals, and X-rays were collected by
email) to observe the collapse of the femoral head within
2 years after surgery.

Index evaluation

The surgery-related indexes of the two groups were com-
pared, including IAP before and after surgery; length of
hospital stay; hospitalisation expenses; VAS scores before
surgery, 1 week, 4 weeks, 3 months and 1 year after sur-
gery; and Harris scores of the hip joint before surgery,
3 months and 1 year after surgery. The follow-up results
of all patients were recorded. The proportion of patients
in the two groups without femoral head collapse (ARCO
stage III and above) within 2 years after surgery was com-
pared using Kaplan—Meier survival curve analysis.

Statistical methods
Statistical analysis was conducted using IBM SPSS 24.0
(IBM SPSS Inc., Chicago, USA). The normally distributed
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measurement data were expressed as mean =+ standard
deviation (x=+s) and compared using the ¢ test. The enu-
meration data were expressed as percentages (%) and
compared using the chi-square test. The non-collapse
rate of the femoral head was compared between the two
groups using the Kaplan—Meier survival curve. P<0.05
was considered statistically significant.

Results

Comparison of general data

General data, including mean age, gender ratio, BMI, the
type of osteonecrosis, ARCO stage, JIC classification and
modified Kerboul angle of osteonecrosis, unilateral or
bilateral lesion, preoperative VAS and Harris scores of
the two groups were not significantly different between
the two groups (P> 0.05) (Table 1).

Comparison of surgery-related indexes

The surgical duration in group A was 84.5+15.8 min,
which was significantly longer than that in group B
(52.6+£12.5 min), showing a significant difference
(t=13.2850, P=0.000). The hospitalisation expenses in
group A increased significantly compared with group

Table 1 Comparison of general data between the two groups

Characteristics GroupA GroupB t/x* P
Total number (patients/ 41/59 60/80 0.0825 0.7739
hips), n

Gender (male/female), n 25/16 34/26 0.1862 0.6661
Age (years), mean £ SD 355498 377£105 1.0621 02908
BMI (mean £ SD, kg/mz) 235423 229426 1.1925 0.2359
Type (alcohol/steroid/idi- 11/16/14  17/23/20  0.1566 0.9863
opathic), n

ARCO Stage (/11), n 18/41 21/59 03051 05807
Unilateral/bilateral, n 23/18 40/20 1.1593 0.2816
VAS, mean £ SD 63421 6.61+25 0.7474 04561
Harris score, mean £ SD 505+£116 577+£95 10046 03168
JIC (Type A/B/Q) 29/22/8 37/28/15 3.7704 01518
Modified Kerboul angle 0.3403 0.8435
<190° 21 26

190°-240° 31 42

>240° 7 12

Table 2 Comparison of surgery-related indexes
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B [(15,050.44+1805.2) CNY vs (9890.9+2156.8) CNY,
t=14.9176, P=0.000]. However, no significant differ-
ences were found in intraoperative bleeding or the length
of post-operative hospital stay between the two groups
(P>0.05) (Table 2).

When the preoperative and post-operative pressure
values in the hip joint capsule were compared, no sig-
nificant differences were found in the preoperative pres-
sure between the two groups (P>0.05). In group A, the
pressure in the hip joint capsule after surgery was signifi-
cantly lower than that before surgery [(7.3+6.1) mmHg
vs. (25.54+10.5) mmHg, t=11.9136, P=0.000]. In group
B, the preoperative and post-operative pressure values
in the hip joint capsule were not significantly different
(P>0.05). There were also statistically differences in post-
operative IPA between the two groups (Table 3).

Comparison of preoperative and post-operative VAS

and Harris scores of the hip joint between the two groups
No significant differences were found in preoperative
VAS or Harris scores between the two groups (P>0.05).
After surgery, the VAS and Harris scores in both the
groups were significantly improved compared with those
before surgery, which was more evident in group A. At
1 week, 4 weeks, 3 months and 1 year after surgery, the
VAS in group A significantly reduced compared with
those in group B, which showed significant differences
(Table 4). At 3 and 12 months after surgery, the Har-
ris scores in group A significantly increased compared
with those in group B, showing significant differences
(Table 5).

Table3 Comparison of preoperative and post-operative
pressure values in the hip joint capsule in each group and
between the two groups

A(n=59) B(n=80) T P

Preoperative IAP (mmHg)  255+£105 2424115 06944 04886

Post-operative IAP (mmHg) 7.3+£6.1 268+£78 159372 0.0000
T 11,9136 14725
P 0.0000 0.1432

Bold idicates all P values with statistical differences

Items Group A (n=59) Group B (n=80) T P

Surgical duration (min) 8454158 5264125 13.2850 0.0000
Intraoperative bleeding (mL) 128.4+26.2 119.8+£31.7 1.6990 0.0916
Hospital stay time (d) 55+17 58+2.1 0.9008 0.3693

Hospitalisation expenses (CNY) 15,0504 +1805.2

9890.94+2156.8 149176 0.0000

Bold idicates all P values with statistical differences
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Table 4 Comparison of the VAS scores before, 1 week and 4 weeks after surgery between the two groups

Time Group A (n=59) Group B (n=80) T P
Preoperative 6.3+2.1 6.6+25 0.7474 0.4561

1 Week after surgery 1.3£11 3.6+17 9.0800 0.0000
4 Weeks after surgery 15£16 38%21 7.0377 0.0000
3 Months after surgery 29413 40+£22 34231 0.0008
12 Months after surgery 31£17 39+£21 24021 0.0176
Bold idicates all P values with statistical differences

Table 5 Comparison of Harris scores before, 3 months and 12 months after surgery between the two groups

Time Group A (n=59) Group B (n=80) T P
Before surgery 595+£11.6 57.7£95 1.0046 0.3168
3 Months after surgery 851477 772483 57176 0.0000
12 Months after surgery 8194102 764491 3.3451 0.0011

Bold idicates all P values with statistical differences
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Fig. 2 Comparison of Kaplan-Meier survival curves of the femoral
head between the two groups. Line A shows the non-collapse
rate of the femoral head in group A (treated with intramedullary
core decompression combined with endoscopic intracapsular
decompression). Line B shows the non-collapse rate of the femoral
head in group B (treated with intramedullary core decompression
alone). There were differences between the two groups (P < 0.05)

Comparison of post-operative complications and collapse
A follow-up of more than 2 years was conducted for
both the groups. All incisions healed well. No vascular
or nerve injury or other related complications occurred
in all patients. X-ray examination revealed that 6 hips
in group A and 22 hips in group B underwent femoral
head collapse at the 2-year follow-up. All the 6 (6/41,
14.6%) collapsed patients in group A are ARCO stage
II. In group B, 4 (4/21, 19.0%) collapsed patients are
ARCO stage I and 18 (18/59, 30.5%) are ARCO stage II
collapses. In general, the non-collapse rate of early fem-
oral head necrosis treated in group A [89.8% (53/59)]
was significantly higher than that in group B [72.5%
(58/80)] (P=0.0352) (Fig. 2).

Discussion

At present, there are many methods for hip preservation
treatment of ONFH, but their advantages and disadvan-
tages and indications are different, and the post-opera-
tive efficacy is also controversial. Sadile et al. conducted
a meta-analysis of 12 studies with a total of 776 patients
and found that core decompression did not significantly
delay the occurrence of hip osteoarthritis compared with
other hip preservation treatments and the choice of sur-
gical modality should be based on the situation of venous
stasis and artery insufficiency [24]. However, Migliorini
et al. found that several hip-preserving surgical modali-
ties (osteotomy; non-vascularised bone grafting; multiple
epiphyseal drilling; and free vascularised fibular graft)
were available and effective for ONFH in patients with
skeletal immature [25]. At the same time, Marco’s recent
study showed that about one-third of patients under-
goes a THA by 7 years after the osteotomy, and THA
after osteotomy failed has higher technical requirements
[26]. As the most commonly used surgery, core decom-
pression is used as an early intervention for ONFH. It is
based on the theory of increased intramedullary pressure
in osteonecrosis [23, 27]. Core decompression can reduce
intraosseous pressure, improve intraosseous microcir-
culation, alleviate ischaemia and promote osteogenesis
and bone repair [8]. Additionally, core decompression
combined with bone marrow-derived cell therapies can
effectively improve the regenerative situation of femoral
head necrosis and reduce post-operative pain and lower
rate of progression to THA [28]. A long-term follow-up
study revealed that core decompression is safe and effec-
tive for treating early lesions, and its efficacy is higher
than conservative treatment [29]. However, Camp et al.
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believed that the failure rate of surgery after core decom-
pression treatment can reach 60% [30]. The first reason
is that the supporting effect of the subchondral bone in
the femoral head after large-diameter—single-channel
drilling is weakened, which can easily cause femoral frac-
tures and femoral head collapse at the drilling site [10].
Additionally, the traditional decompression method can-
not achieve complete decompression at the osteonecrosis
site because of the single decompression site, inaccurate
positioning and incomplete removal of the dead bones
[31]. Migliorini F et al. conducted a systematic review of
88 studies found that higher preoperative VAS and lower
Harris score were negative factors affecting the clini-
cal effect after core decompression, and the incidence of
THA in female patients was significantly lower than that
in male patients. These above factors have good similarity
in this study [32].

In this study, the drilling decompression method with
a small-diameter drill, multiple channels, multiple direc-
tions and low-speed rotation was employed. Small-diam-
eter multi-channel core decompression is a modified
method based on the previous large-channel core decom-
pression. In this study, we applied the JIC classification to
assess necrotic location and area for precise core decom-
pression. During surgery, a 3.0-mm Kirschner wire was
used to replace the traditional 8.0-10.0 mm drill bit
for multi-channel decompression to change the overall
decompression area and achieve the same effect. Song
et al. used small-diameter multiple-channel core decom-
pression for treating early and medium ONFH, with a
5-year success rate of 79.5% (31/39) in patients with stage
I and 77% (62/81) in those with stage II disease and no
secondary surgery [33]. Mont et al. conducted a 2 years
follow-up study after using this technique and obtained
a surgical success rate of 71.1% (32/45) [34]. Moreover,
compared with the traditional core decompression, the
presented technique resulted in a lower rate of post-
operative femoral head collapse. In our study, the 2-year
success rate of the small-diameter multi-channel core
decompression was 72.5% (58/80), and no complications,
such as fractures, infection and irreversible neurovas-
cular injury, were observed after surgery, which was in
agreement with the results of previous reports [18, 19].

The blood in the femoral head and neck is mainly sup-
plied by the four groups of retinaculum arteries that
originate from the medial and lateral circumflex arteries.
These medial and lateral circumflex arteries pass through
the attachment of the joint capsule at the femoral neck
and supply more than 70% of the blood to the femoral
head after entering the capsule [35, 36]. The increase in
IAP can damage the blood flow to the femoral head and
may lead to osteonecrosis [37]. Vidyadhar evaluated
the correlation between IAP and epiphyseal perfusion
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pressure using a pig model and believed that decompres-
sion and IAP reduction could reduce the risk of avascular
necrosis in patients with intra-articular proximal femoral
fractures who underwent hip capsulotomy [15]. A meta-
analysis study showed whether to suture the joint capsule
has no significant effect on the post-operative func-
tion after hip arthroscopy [35]. Therefore, in the present
study, the joint capsule was not sutured after hip arthros-
copy to reduce the pressure in the hip joint. Further, the
drainage tube was placed through the joint capsule for
post-operative drainage to further reduce the IAP. Our
study measured the IAP before and after surgery, reveal-
ing that the IAP decreased significantly after arthroscopy,
which was not evaluated in recent studies [18, 19]. In this
study, the post-operative VAS was significantly lower, and
the hip functions also showed significant improvement
and the 2-year survival rate of the femoral head signifi-
cantly increased to 89.8% (53/59) in group A. All these
results may be related to the decrease in intramedullary
pressure and IAP of the femoral head, which increases
the blood supply to the femoral head and promotes the
venous reflux of the femoral head.

Hip arthroscopy can directly detect the internal envi-
ronment of the hip joint and the surface damage of the
femoral head and accurately evaluate the stage of ONFH
[36]. Anil believed that hip arthroscopy could help sur-
geons accurately determine whether patients have an
apparent joint injury, whether there is a possibility of
continuous progression and whether patients need core
decompression. Additionally, intra-articular synovitis
can be detected in patients with ONFH using arthros-
copy [18]. In the present study, we found similar lesions,
suggesting that ONFH is a total joint disease. The syn-
ovium was cleaned by arthroscopic planning and radiof-
requency ablation, and the inflammatory substances were
removed with a large volume of normal saline, which can
improve the intra-articular environment and reduce IAP
[13, 17]. An MR study by Nazal et al. demonstrated that
arthroscopic adjuvant therapy is a promising surgical
method, which can provide safe, accurate and minimally
invasive decompression to obtain reliable results and an
acceptable conversion rate of THA [19].

However, the anterior approach of hip arthroscopy
can easily damage the femoral arteries and nerves. The
anterolateral approach is considered safe as it could
avoid interaction with the lateral femoral cutaneous
nerve. Thus, it can prevent the injury of blood vessels
and nerves before surgery by certainly marking the
body surface projection [38, 39]. Additionally, the soft
tissue injury in the perineal area and cyanosis of the
foot caused by prolonged instrument traction and com-
pression should be noted [40]. However, in this study,
we only performed arthroscopic debridement and joint
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capsule incision decompression and did not need trac-
tion to obtain a wider surgical space and avoid the gen-
eration of traction related complications. Moreover,
our study showed that arthroscopy increased the surgi-
cal duration and cost.

This study also has several limitations. First, treat-
ment with traditional core decompression was not set
as the control group and the results of the present treat-
ment were not compared with those of other treatments,
such as bone transplantation with or without a vascular
pedicle. Second, the total sample size was small, and the
follow-up duration was short; thus, the reliability of the
conclusion needs to be further confirmed by studies with
larger sample sizes and longer follow-up duration. Third,
in arthroscopic surgery, the joint space should be pulled
by 8—10 mm and the puncture needle, guidewire, arthro-
scope and surgical instruments should be introduced into
the joint cavity; thus, it is peculiarly prone to arthros-
copy-related complications. Fourth, the size of the joint
capsule incision may affect IAP after surgery. The smaller
the incision, the easier the healing would be. In addition,
we only detected IAP immediately after surgery and did
not continuously monitor IAP during later follow-ups.
Fifth, further research is thought to be needed to prove
the direct correlation between the decrease in IAP and
better post-operative results. Finally, in this study, the
preoperative staging of osteonecrosis of the femoral head
was judged only by imaging data, and ONFH was not re-
staging under arthroscopy, which needs to be improved
in further prospective studies.

Conclusion

In conclusion, small-diameter multi-channel core
decompression combined with intra-articular decom-
pression (debridement of the hip joint and incision of the
hip capsule) under hip arthroscopic guidance is a sim-
ple and minimally invasive surgery in the treatment of
early ONFH, which can more effectively alleviate pain,
improve joint function and delay the development of
ONFH. The mid-term follow-up results are good, and the
long-term follow-up results need further observation.
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