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As China enters an aging society, the incidence of femoral neck fractures is increasing year by year. For some patients,
total hip arthroplasty (THA) is the treatment of choice for displaced femoral neck fractures. Schizophrenia is a common
combination of elderly patients with femoral neck fractures, and there are few reports on the treatment. This study
describes the short-term efficacy of the supercapsular percutaneously assisted (SuperPATH) approach in the treatment
of patients suffered with displaced femoral neck fractures combined with schizophrenia. A retrospective analysis of 20
elderly patients with displaced femoral neck fractures combined with schizophrenia who underwent THA using the
SuperPATH approach. Record demographic data, postoperative reexamination of X-ray film to observe the position and
the loosening condition of the prosthesis, the length of hospitalization, complications in the hospital and after discharge.
The Harris score of hip joint function was used to evaluate postoperative hip joint function. The average age of the 20
patients was 73.1 years. All patients were followed up by outpatient clinic or telephone. The follow-up time was 3-12
months, with an average of 9.2 months. There was no incision infection, no tissue structure damage such as important
nerves and blood vessels, and no complications such as early dislocation, loosening of the joint prosthesis, and deep vein
thrombosis of lower extremities. The efficacy of the last follow-up was evaluated according to the Harris score of hip joint
function: an average of 91 points (78-98 points); 13 cases were excellent, 5 cases were good, and 2 cases were fair. The
SuperPATH approach has the advantages of less surgical damage, shorter recovery time, good surgical safety, preserving
the normal tension of the muscles around the hip joint, and reducing the incidence rate of early postoperative dislocation
of the joint prosthesis. The THA of the SuperPATH approach can treat patients with displaced femoral neck fractures
combined with schizophrenia safely and effectively.
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INTRODUCTION

With China's aging population, the incidence of
femoral neck fractures is increasing year by year. THA
is an effective method to treat displaced femoral neck
fractures'?. Schizophrenia is a seriously disabling
mental disorder and the cause is not yet clear.
According to statistics from authoritative organi-
zations, the lifetime prevalence of schizophrenia in
China is about 1%, which accounts for almost 1/2 of
the entire hospitalized mental illness group and 3/5 of
the population with chronic mental illness**. Studies
have shown that patients with schizophrenia are more
likely to suffer bone mineral density(BMD) reduction
and osteoporosis than normal people™®. Therefore,
it is common for patients with schizophrenia to
have femoral neck fractures after a fall. Due to their
mental illness, patients with schizophrenia have poor
compliance with postoperative rehabilitation and limb

management, and the probability of dislocation after hip
replacement is much higher than that of normal people.
In 2011, the surgical technique and initial experience
of the supercapsular percutaneously assisted total hip
(PATHO) (SuperPath®, MicroPort Orthopedics Inc.,
Arlington, TN, USA) was published”®. This method
had a low complication rate, excellent gait kinematics,
and low transfusion rate. It shortened the length of
hospital stay, and a high proportion of discharge from
the hospital®. It is especially suitable using THA in
schizophrenia patients with displaced femoral neck
fractures.

We started using the SuperPATH approach in 2019
to perform THA for 20 schizophrenia patients with
displaced femoral neck fractures. The objective of this
study was to evaluate the short-term results of the 20
patients that had undergone a THA intervention using
the SuperPath approach. We investigated whether
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this technique can be used for THA in schizophrenia
patients with displaced femoral neck fractures.

MATERIALS AND METHODS

This study retrospectively analyzed 20 schizophrenia
patients with femoral neck fractures who were treated
with THA wusing the SuperPATH approach in the
Orthopedic Medical Center of our hospital from January
2019 to March 2020. All procedures of the operation
were performed by the same group of orthopedic
experts, without any intraoperative navigation. This
study has been performed in accordance with the
ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments. All patients’ family
members gave written consent.

Among the 20 patients in this study, 13 were women
(65%) and 7 were men (35%), 65-79 years old, average
73.1 years old. These patients have been diagnosed with
schizophrenia for 15-26 years, with an average of 18.4
years. All patients were diagnosed as undifferentiated
schizophenia. Fracture site was subcapital in 15 cases
(75%), transcervical in 5 cases(5%). According to the
Garden classification, 3 cases (15%) were type III, and
17 cases (85%) were type IV.

After admission, all patients were given symptomatic
treatments such as pain relief and prevention of deep
vein thrombosis of the lower extremities. At the
same time, psychiatrists were asked to guide treat-
ment and give patients medication to control their
mental symptoms. Wait untill the patients complete
the relevant preoperative examination and have no
mental symptoms. Arrange surgical treatment as
soon as possible after excluding the patient's surgical
contraindications to prevent complications caused by
long-term bed rest.

All the patients in the group underwent surgery
under general anesthesia. The patients were placed in a
lateral decubitus position, with the operative hip at 45°
of flexion, and the injured lower limb internal rotation
at 10° to 15° and in maximal adduction. The area was
disinfected and sterile sheets were laid out. A 6 to
8cm skin incision was performed from the tip of the
greater trochanter and extended proximally in line with
the femur shaft axis. Incise subcutaneous fat and cut
the fascia lata along the direction of the skin incision.
Splited the fibers of the gluteus maximus muscle with
two pterygoid tip retractors. A blunt Hohmann retractor
was placed in the space between the gluteus medius
muscle and the gluteus minor muscle to protect the
gluteus medius muscle. A blunt Hohmann retractor was
placed between the posterior articular capsule and the
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external rotator muscle. You can now clearly see the
capsule. The joint capsule was cut from the saddle of
the femoral neck and extended to the proximal end to
the acetabulum. The joint capsule was marked so that it
could be identified at the time of suture. The pear fossa,
the apex of the greater trochanter of the femur, and
the neck of the anterior femur were exposed. Opening
of the femoral canal with a sharp starter reamer and
the bone chisel expanded the proximal opening. The
appropriate medullary cavity file was selected to shape
the medullary cavity, and the curette was used to
treat the proximal and middle segment of the femur.
The medullary cavity file was inserted and the handle
removed. The length of the resection of the femoral
neck was determined according to the position of the
fracture line of the femoral neck fracture. A corkscrew
was used for the removal of the femoral head and
the diameter of the femoral head was measured. The
retractor was placed under the periosteum of the
proximal acetabular margin of the incision and the
other retractor was placed in the distal joint to remove
all the remaining soft tissue on the acetabulum and
acetabular lip. An alignment tower was seated in the
acetabulum. The leg was placed in extension with a
flexed knee to release tension of the sciatic nerve and
palpate the femur. Then,1-2 cm posteriorto femur set
a 1 cm incision to allow a cannula to pass inside the
capsule. The alignment tower was removed leaving
the cannula in place. The leg was brought in slight
flexionand external rotation to relaxthe capsule for a
better exposure of the acetabulum. The anterior and
posterior wall should be seen as well as the transverse
ligament and the fosa acetabula for optimal positioning
of the cup. The reamer shaft was passed through the
cannula and was mated with the acetabular reamers
inside the capsule. A reamer basket holder was used
to pass the reamer through the main incision.The leg
could be moved to assist in proper angle for optimal
anteversion. Attached threaded cup adapter to cup and
alignment handle.Impacted to medialize cup.Inserted
cup impactor to engage cup in 40° of abduction and
natural anteversion parallel to the transverse ligament
regarding the anterior and posterior wall.Fixation of
the cup with screws was now possible through the
cannula if needed. A trial lineris inserted or the final
liner using the liner impactor and the osteophytes of the
acetabulum were removed as well as the cannula. To
remove neck/head trials, "classic" luxation to posterior-
superior. Associated tapers were dried and cleaned. A
modular or a monolithic stem was impacted into the
femur. The head was placed on the neck in a classic
manner. The assistant moved knee while the surgeon
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Fig. 1. — Skin incision.

Fig. 2. — Successive rasps were inserted
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" F ig. 3. — Postoperative X-ray.

into the femur.

moved the leg to completly. Stability was checked
again. A trial head was inserted into the liner and a trial
neck according to the preoperative planning into broach
pocket. A blunttrocar was applied against the top of
broach to mate. The assistant moved knee or foot while
surgeon moved the leg to complete the reposition. Leg
length, stability(anterior, posterior, and lateral), range
of motion, and impingement are checked. X-ray could
be performed to match result with the planning.Check
the position of the acetabular component as well as
the size und position of the femoral broach. Wash the
wound, completely stop the bleeding, suture the joint
capsule and all layers, and the operation is over. Final
X-ray in a supine position is recommended before the
patient leaves the operating room.

After surgery, antibiotics are used to prevent infection,
and anticoagulant drugs are used to prevent deep vein
thrombosis of the lower extremities. According to the
patient's mental symptoms, psychiatrists are invited to
consult and give corresponding symptomatic treatment.
On the first day after surgery, the patient can get out
of bed and move freely. No special rehabilitation is
required after operation.

RESULT

All patients were followed up by outpatient clinic or
telephone. The follow-up time was 3-12 months, with
an average of 9.2 months. All patients had no recurrent
psychiatric symptoms during follow up period. There
was no incision infection, no tissue structure damage
such as important nerves and blood vessels, and no
complications such as early dislocation, loosening of
the joint prosthesis, and deep vein thrombosis of lower
extremities. The efficacy of the last follow-up was
evaluated according to the Harris score of hip joint
function: an average of 91 points (78-98 points); 13
cases were excellent, 5 cases were good, and 2 cases
were fair. 2 cases with score lower than 80 mainly
showed pain and claudication.

DISCUSSION

Schizophrenia is a serious disabling mental disorder
which cause is not yet clear. According to statistics from
authoritative organizations, the lifetime prevalence of
schizophrenia in China is about 1%'°. While patients
with schizophrenia show obvious social dysfunction,
they are also accompanied by a series of other health
problems of varying degrees''. Clinical studies have
shown that the incidence of osteoporosis in patients
with schizophrenia is often significantly higher than
that of the conventional population, and is characterized
by the diversity of attributions. Osteoporosis is very
prone to osteoporotic fractures, including femoral neck
fractures, which have a serious impact on the quality
of life of hospitalized patients with schizophrenia, and
could even cause a substantial increase in mortality'2.
Total hip arthroplasty is a common surgical procedure
for the treatment of displaced femoral neck fractures
in the elderly. It can effectively relieve pain, improve
the function of injured limbs, significantly improve the
quality of life of patients, and reduce mortality'*'>.
Due to the influence of various factors such as
cognitive decline and behavioral disorders, patients
with femoral neck fractures and schizophrenia are
more likely to suffer from joint prosthesis dislocation
and other post-total hip arthroplasty complication than
the usual femoral neck fracture. Since the SuperPATH
approach for the total hip arthroplasty is a minimally
invasive approach, the patient can recover quickly
after the operation without destroying the surrounding
musculature of the hip joint. The balance of muscle
strength around the hip joint after the operation is
better than other approaches'®. More and more ortho-
pedic doctors and patients favored!’. Ronald J.
Mitchell, et al.'® believe that the SuperPATH approach
for THA appears to be safe and effective in using in
femoral neck fragility fractures, resulting in early
ambulation and a low dislocation rate. The SuperPATH
minimally invasive approach to total hip arthroplasty
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is an ideal method for the treatment of femoral neck
fractures in the elderly. This method has the advantages
of the relatively simple operation, short incision, less
blood loss, and less trauma. Xiao-dong Wang et al."®
found that the patients had short hospitalization times,
low hospitalization costs, and good recovery of hip
joint function. This is similar to our research results.
Research by Xiaoliu Li et al.* confirmed that patients
with SuperPath approach had lower levels of CRP, ESR
and CK, better hip function and less pain, as well as
better gait condition than patients with conventional
posterolateral approach in elderly patients. This is very
important for patients with femoral neck fractures with
schizophrenia. J. Joseph Gholson, et al.?! confirmed that
Total joint arthroplasty in patients with schizophrenia
had markedly increased complications. It can prevent
the patients from inducing psychiatric symptoms
caused by schizophrenia due to persistent pain after
the operation, and prevent the dislocation of the joint
prosthesis caused by the patient's non-cooperation.

SuperPATH approach for total hip arthroplasty for the
treatment of femoral neck fractures with schizophrenia
also has some shortcomings, such as a long learning
curve. Inthe early stage of the operation of this approach,
conditions such as intraoperative femoral fracture and
sciatic nerve injury may still occur. The occurrence of
these complications may become an important cause
of follow-up doctor-patient disputes®. Pengfei Lei et
al.”? demonstrated that for surgeons familiar with the
standard posterolateral approach, after 40 operations,
they can become more familiar with SuperPATH.

CONCLUSIONS

SuperPATH approach for Total hip arthroplasty pro-
vides a new idea for the treatment of elderly schizo-
phrenia patients with femoral neck fractures. It has
the advantages of good clinical effects and low risk of
postoperative dislocation. It can be safe and effective
when applying to elderly patients with schizophrenia
and femoral neck fractures. Since this study is a single-
center retrospective study, the number of samples is
small and the follow-up time is short. In the future,
long-term follow-up results from multiple centers and
large samples are still needed.
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