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Efficacy observation of acetabular cups of hip replacement surgery

on adult hip crowe II and III dysplasia
XIE GuiJie HE Sen-rong GAN Wei-wei

( Department of Orthopaedic Surgery Chizhou People’ s Hospital
Chizhou Anhui 247000 China)

Abstract: Objective To summize the early efficacy of large-scare acetabular cups of hip replacement surgery on adult hip Crowe 11
and IIT dysplasia. Methods There were 12 patients in which 7 cases were Crowe Il and 5 cases were Crowe III. The outside diameter
of acetabular cup for total hip replacement surgery was 58 ~64 mm. AiKang prostheses which were made in China were used. Results

The patients were followed up for 2 to 3 years. The average Harris hip standard score was 92. The hip functions of 9 cases were excel—
lent and those of 3 cases were good. No case needed to restore. Conclusions For some cases of adult hip Crowe Il and III dysplasia
early hip replacement surgery with large—scare acetabular cups can obtain satisfactory clinical effect.
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Efficacy observation of large-diameteracetabular cups in
total hip replacement for the treatment of Crowe type II and

IIT developmental dysplasia of the hips in adults
XIE Gui-Jie, HE Sen-rong, GAN Wei-wei
(Department of Orthopaedic Surgery, ChizhouPeople’s Hospital, Chizhou, Anhui 247000,
China)

Abstract:

Objective: To summarize the early efficacy of large-diameter acetabular cups in cementless
total hip replacement for the treatment of Crowe type Il and Ill developmental dysplasia of
the hips in adults. Methods:A total of 12 patients (20 hips) were enrolled, in which 7
patientspresented with Crowe Il and 5 with Crowe Ill. The external diameters of acetabular
cups for total hip replacementranged from 58 to 64 mm. Prostheses produced by the
domestic company AK were used. Results: The patients were followed up for 2 to 3 years.
The average Harris hip standard score was 92. The hip functions of 9 patients were excellent
and those of 3 were good, andno patients neededrevision. Conclusions: For some adult
patients with Crowe Il and Il developmental dysplasia of the hips, the employment of
large-diameter acetabular cups in total hip replacement can yield satisfactory clinical efficacy
in the early stage.
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Since the successful performance of artificial total hip replacement (THR) on the first patient
in the 1960s, THRhas been widely conducted to date, and is becoming increasingly mature
and minimally invasive.However, there are still many difficult problems to be solvedfor total
hip replacement in some complex cases.Among these, total hip replacement for
development displasia of the hips(DDH) has represented a hotspot and a difficult problem in
the current surgical operations.In this paperthe early efficacy of large-diameter acetabular
cups in total hip replacement for the treatment of Crowe type Il and type lll developmental
dysplasia of the hip in adults was analyzed, with the results suggesting thatthe efficacy was
satisfactory. It is reported below.

1. Data and methods

1.1 General data

A total of 12 patients(12 hips) with unilateral lesions were enrolled in this group, including 3
males and 9 females aged 46 to 58 years, with the mean age at 54 years.Two
patientspresented withlesions in the left hips and the other 10 in the right
hips.Sevenpatientsmanifested Crowe Il and 5 Crowe lll.Preoperatively, they had an limb
shortening of 2 to 4 cm, with an average of 2.8 cm, and their Harris hip functionstandard
score! averaged 52 points.The external diameter of acetabular cups in total hip replacement
was 58 to 64 mm, and all the prostheses produced by the domestic company AKEC were
used.

1.2 Treatment methods

Careful preoperative examinations were performed to determine the extent of shortening of
the affected limbs and the extent of limited mobility of affected hips in all directions, and
measurement was conducted.Anteroposterior radiography of both hips and andthe
anteroposterior and lateral radiography of affected hips were improved, and the X-ray
measurement was performed carefully. CT scanning and three-dimensional reconstruction of
both hips were improved to determine the position, size and theanteversion angle of the real
acetabulum and the bone thickness of the real acetabular ring, so as to guide surgical
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procedures and the selection of prostheses. Surgical procedures: Afteranesthesia took effect,
patients lied on the healthy side, with the affected side upward.Attention should be paid to
ensure thatthe torso and the pelvis were located on a vertical plane when patients lied,
avoid unnecessary errors in the placement angleof the prosthesis caused bythe reaming of
the acetabular fossa. Routine disinfection and drapingof the surgical field and sticking of
sterile films were performed.A posterolateral incision was made. The skin, subcutaneous
tissues and tensor fasciae latae were cut open to bluntly dissect the gluteus maximus along
the muscular fibers of the gluteus maximus.Flexion, adduction and internal rotation of the
affected hip were performedto expose and severthe external musclerotation points.If the
adductor muscle is too tight, it could be severed at the external rotatory position.Under
flexion, adduction and external rotation, the femoral head was prolapsed, and osteotomy
was performed at the femoral neck on the lesser trochanter according to the
preoperativelyderermined osteotomy line toharvest the femoral head and completely
resectthe thickened and contracturedjoint capsule, fibrous scar tissuesand osteophytes
around the artificial acetabulum, etc. The real acetabulum was found along the joint capsule
and through the transverse ligament, and the contracturedjoint capsule, fibrous tissues, and
scars and adipose tissues within the hip acetabulum were resected.Acetabular reamers, from
small to large,were used to treat the acetabulum, with thetransverse ligament at thelower
side as the lower rim.The acetabulum was deepened inward and downward, and expanded
at an anteversion of 15 ° and abduction of 45°.The acetabulum was reconstructed, and the
cementlessacetabular prosthesis was placed.The mean age of patients in this group was 54
years, and the imaging examinations indicated that osteoporosis was not significant and that
the realacetabular bone ring had a sufficient thickness.In order to obtain a reativelylarge
contact area of the prosthesis, acetabular prostheses with the external diameter of
acetabular cups greater than 58 mm were used in patients in this group, with the largest
external diameter at 64 mm.Good press-fit and large contact areas were achieved in all
patients, and nopatients needed structural bone graft due to acetabularbone defects.
Femoral side: The anteversion angle was kept at 15 °, and an intramedullary reamer was
used to expand the proximal femoral medullary cavity.Usually, the osteotomy line of the
femoral neck should be close to the upper rim of the lesser trochanter, so that the prosthetic
stem could sink as much as possible, avoiding the excessive extension of the lower limbs.The
external rotator muscles of the hip, the tensor fascia lata, the subcutaneous tissues of the
fascia lata and the skin were sutured successively,and a negative pressure drainage tube was
inserted routinely at the incision for drainage.

1.3 Postoperative treatment

Prophylactic use of antibiotics for 24 to 48h after the surgery was adopted, and 24h later, the
routine use of anticoagulant agents was conducted®. Adduction and internal rotation of
joints were avoided, and they were kept in abduction at 20 ° to 30 °.The drainage tube at the
incision was removed within 24 to 48h depending on the circumstances. Prior to tube
removal, muscle contraction and shortening, flexion and extension exercises should be
performed in bed.After the tube was removed, patients were encouraged topartially take
weight-bearing walks under the protection of walking aids, and to walk freely with weight
after 3 months.

2. Results

After the surgery, the 12 patients (12 hips) were followed up for 2 years and 1 month to 3
years and 4 months.The hip functionsof patients were evaluated according to the Harris hip
score system, and specifically, the scores for eight hips were over 90points and the scores for
the other 4 hips were 80 to 89 points, with the excellent and good rate as high as 100%.All
patients in this grouppresented with unilateral lesions and significant limb shortening
preoperatively.And postoperatively, their limb shortening was satisfactorily corrected,
basically achieving equal length of all limbs.The results were satisfactory. See Figures 1 to 4.
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3. Discussion

Developmentaldisplasia of the hips is mainly manifested as bone defects at the upper rim of
the real acetabulum with sclerosis, thin acetabular anterior wall while relatively thick
acetabular posterior wall, femoral head deformation combined with anteversion of varying
degrees, femoral medullary stenosis, possible forward bending of the femur by nearly 1/3,
contractures of muscles and ligaments around the hip joints, shortening of affected limbs,
stretching ofthe joint capsules with the dislocation and the local formation of adhesions.
Surfaces of the hip cartilages present with sclerosis of varying degrees, cystic changes,
stripping of cartilage surfaces and bone exposure. Bone friction causes necrosis of the
femoral head, collapse and deformation. Osteophyte formation leads to larger and flatter
femoral heads, and some patients may present with tilted pelvis and spinal deformity. After
the normal anatomic structure of the hip was changed, the normal biomechanics was also
destroyed, secondary to which were hip dysfunction and pains[3]. Total hip replacement is
widely recognized as an important surgical method for the treatment of developmental
dysplasia of the hips[4]. But one thing needs to be made clear: patients with with limp, poor
gait and limb shortening, etc.are by no means the indications of total hip replacement, and
the implementation of total hip replacement is considered only when patients have pains
andsignificant dysfunctions, and significant degenerative changes are found by X-ray. Studies
have shown that biological hip prosthesesfor the treatment ofdevelopmental dysplasia of the
hips achieve satisfactory therapeutic efficacy. However,the hip joints of patients with
developmental dysplasia of the hips losethe normal anatomical relationship, and
therefore,the difficultiesin surgical operations are relatively huge and the preoperative
preparations should be adequate: careful physical examinations, during which each patient
underwentanteroposteriorradiography of both hips, the anteroposterior and lateral
radiography of the affected hip,and three-dimensional CTs of both hip joints. Acetabular
prostheses with large-diameteracetabular cups were used in all patients in this group,and no
patients achieveda good coverage through structural bone graft.The preoperative CT was
critical to the evaluation of thethickness of the real acetabular bone ring. Indiscriminate use
of acetabular prostheses with large-diameteracetabular cups in surgeries, especially for
patients with Crowe Ill developmental dysplasia of the hips, will result in the risk of wearing
out of the acetabular bottom. Based on the evaluation of CTs on 12 patients, age and the
thickness of the real acetabular bone ring were positively correlated, whichwas also the main
basis for usingacetabular prostheses with large-diameteracetabular cups.

After the preoperative evaluation was completed, the intraoperative operation was more
important. Acetabular reconstruction, adequate soft tissue release and the treatment of the
proximal femur were key to successful surgeriesls].

After the exposure of the hip joint andosteotomy of the femoral head, the real acetabulum
should be found first.If the real acetabulum fails to expose when exposing the acetabulum,
the bone ridgeseparating the real and the artificial acetabula can be taken advantage of as
an anatomical marker, and separation downward from it is performed to find the transverse
acetabular ligament. Zhang Fujiang[s] believed thatthe transverse acetabular ligament was a
partial structure of the acetabular rim, and that its position was clear and constant,
unaffected by such factors as the changes in the position of the pelvic or acetabular
dysplasia.And therefore, it was a reliable reference marker.Grinding was conducted first to
find the oval fossa, whereby the acetabular fossa was positioned.Then the surrounding soft
tissues were separated and retracted to fully expose the real acetabulum. After the real
acetabulum was found, soft tissues and surrounding osteophytes within the real acetabulum
were cleaned up to fully expose the real acetabulum.Acetabularreamers, from small to large,
werekept in anteversion of 15 ° and abduction of 45 ° to ream the acetabulum, and
satisfactoryacetabular coverage was thekey” . When the acetabulum was reamed, the
reamers should point backwardsso as to avoid damages to the anterior wall.Under normal
circumstances, the acetabular prosthesisshould be placed in the realacetabulum® because
the iliac bones are relatively thick at theacetabular level, and the higher the level is, the
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thinner the bones will be.If the acetabulum is reconstructed above the real acetabulum, a
lack of bone coverage may occur easily.In addition, for DDH patients, the prosthesis placed in
the real acetabulum can maintain the balance between the pelvis and femur muscle groups
and the proper distribution of articular surface pressure loads. If the prosthesis is placed in
the artificial acetabulum, the center of rotation of the femoral head moves upward and
outward. In this case, the pressure focuses on the upper rim of the acetabulum, which will
increase the wear of the prosthesis after the surgery. According to the results of a 15-year
follow-upon 129 DDH patientsundergoing total hip replacementby Linde and Jensen, the rate
of prosthetic loosening was 13% when the acetabulum was placed in or close to the real
acetabulum, whereas the rate of prosthetic loosening was42% when the acetabulum was
placed above the top of the real acetabulum.In DDH patients undergoing total hip
replacement by Heisel et al.”! prostheses were placed in the real acetabula to
reconstructthe hip rotation center, with satisfactory therapeutic efficacy achieved in the
7-year follow-up. For mostpatients, acetabular deepening at the real acetabulum and use of
small-diameter acetabular prostheses are needed. However, the mean age of patients in this
group was relatively young (54 years), and the preoperative CT evaluation indicated that the
realacetabular bone ring had a sufficient thickness and the amount of bone was plenty.For
the 12 patients in this group, prostheses with large-diameter acetabular cupswere used, with
the bony inclusion of the acetabular cups reaching more than 70% and no structural bone
grafts. Large-diameter acetabular cups for the reconstruction of acetabular defects of the
hip™%s conducive to the initial fixation due to their abilities to increase thecontact interface
between the cups and acetabular bones,and can significantly reduce bone grafts by means of
the self-filling of the acetabular cups. Besides, they can facilitate the press-fit of the
acetabular cups by reaming some bone defects into hemispheres with the aid ofacetabular
reamers.The rotation center of the hip joint can be moved to more reasonable outward and
downward area, which is in line with such characteristics as the biomechanical requirements
of the hip.Sutherland™" confirmed thatthe efficacy of this method was relatively satisfactory.
The severer the dislocation in patients with developmental dysplasia of the hips is, the
severerthe morphological changes of soft tissues around the hipare. Therefore, patients with
developmental dysplasia of the hips often need to undergo soft tissue release. Yang et
aI.[lzlthought thateffective release could not only lead to successful intraoperative reduction
and overcome limb shortening, but also achieve the centeralization of rotation of the hip,
restoring the joint function to the largest extent. An appropriate release can be performed
on the tight tensor fascia lata, contracturedgluteal muscles, adductor muscles, tight iliopsoas,
contracturedrectus femoris scar and joint capsules with fibrous scars to correct hip flexion,
contracture and deformity. Under normal circumstances, arongeuris used to remove the
large amounts of osteophytes around the acetabulum, andthe joint capsule and fibrous
contracture are released or removed.Then the above-described muscle tissues are released.
In patients with hip flexion and deformity, the anterior soft tissues like the anterior joint
capsule and iliopsoas can be released. While in patients with abduction restriction, release
can be performed by cutting off the adductor muscle. Soft tissue release should be
conducted moderately, or it can cause such complications as excessive loosening of the hip
joint, thus affecting its stability.

As to the treatment of the femoral side, the type of the femoral medullary cavity should be
determined according to the X-ray films before the surgery so as to prepare the
corresponding femoral prosthesis, and for patientswith thin and small medullary cavities,
smaller prostheses should be used. When the femoral medullary cavity takes shape,a too
largeanteversion angle should be avoided, or itcan lead to the anterior dislocation of the hip
joint and affect the external rotation function of the hip joint. At the same time, splittingand
piercing of the femur should be avoided during the process of expanding the medullary
cavity. Another point that needs to be noted is that, when the acetabular prosthesis is placed
in the position of the real acetabulum, the reduction of the femoral prosthesis becomes
relatively difficult, and the lower limbs may be extended exceedingly, with the normal
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extension of the lower limbs not more than 4 cm. Us-kova et al."™*believed that the
extension of the lower limbs by more than 4cm gives rise tostretch paralysis of femoral
nerves easily, at which time subtrochantericosteotomy and femoral shortening may be
needed in addition to a total resection of the joint capsule, a complete release of soft tissue
and use of short-neck femoral prostheses. DDHs of patients in this group were Crowe Il and
[, and the shortening of the lower limbsdid not exceed 4 cm.Besides, no patients underwent
osteotomy, and satisfactory results were achieved through soft tissue release alone.

The key to surgeries for developmental dysplasia of hipis the treatment of the acetabular
side, and for patients in this group,satisfactory therapeutic efficacy was achievedusing
large-diameter acetabular cups in total hip replacement for the treatment of Crowe type Il
and type Il developmental dysplasia of the hip in adults.However,the manifestations of
acetabular bone defectsare very complex and total hip replacement using large-diameter
acetabular cups has the following drawbacks: excessive reaming ofthe acetabulum causes
further loss of bone mass, affecting the stability of acetabular cups.In addition,wearing out
of the bottom of the acetabulum results in central dislocation of the prosthesis, and
acetabular bone loss leads to difficulties in secondary revisions. Therefore,when total hip
replacement using large-diameter acetabular cups is performed, a good grasp of indications
is needed. Besides, a large sample-based statistical study in the later stage and a long-term
follow-up are urgently needed.

Figure 1Anteroposterior radiograph of the right hip joint before the surgery

Figure 2 Lateral radiograph of the right hip joint before the surgery
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Figure 3Anteroposterior radiograph after the surgery, with the external diameter of the
acetabular cup at 60 mm

e

Figure 4Anteroposterior and lateral radiographs after the surgery, with the external
diameter of the acetabular cup at 60 mm
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