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Abstract: Objective: To observe the ultrasonographic characteristics of conjoined tendon repair in direct anterior approach
for total hip arthroplasty (DAA-THA), and to evaluate the efficacy of musculoskeletal ultrasound in determining the healing
after joint tendon repair. Methods: A total of 60 patients who required primary total hip arthroplasty in Yulin Orthopedic
Hospital of Chinese and Western Medicine from July 2020 to July 2021 were selected; the patients were divided into two
groups, an observation group, group A (n = 30), and a control group, group B (n = 30), according to different intraoperative
methods. There was no significant difference in gender, age, and diagnosis between the two groups. Direct anterior approach
was used for both the groups. For group A, the joint capsule and conjoined tendon (superior gemellus, obturator internus, and
inferior gemellus) were repaired in situ, whereas for group B, only the joint capsule was repaired in situ, while the conjoined
tendon was not repaired. The healing of the tendon was observed. Results: (1) in terms of diagnosis, after conjoined tendon
repair, 26 cases in group A showed good tendon continuity, good tension, and a small amount of effusion echo around, three
cases showed partial interruption of tendon echo, low echo, or no echo inside with insufficient structural clarity, and a case
showed complete interruption; in group B, all 30 cases had continuous interruption, poor tension, tendon retraction, and
thickening; the healing rate of group A’s conjoined tendon repair was 96.67%; (2) in terms of prognostic assessment, one
month after the surgery, the Harris score of group A was significantly higher than that of group B (P < 0.05); however, there
was no significant difference in the terms of the Harris score between the two groups 3-6 months after surgery (P > 0.05); the
effective tension of conjoined tendon and the effective muscle strength of group A were significantly higher than those of
group B (P <0.05). Conclusion: Musculoskeletal ultrasound has high diagnostic value in the healing of conjoined tendon and
provides dynamic clinical observation after conjoined tendon repair in DAA-THA; it is proven that DAA-THA with conjoined
tendon repair on the premise of reconstructing the joint capsule can well restore its tension, enhance its muscle strength,

significantly improve early joint stability and joint function, as well as facilitate the rapid recovery of patients.
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1. Introduction

The conjoined tendon comprises of the superior gemellus, internal obturator, and inferior gemellus muscles.
It is one of the important components of the small muscle group in the hip joint for external rotation 1, It
plays a certain role in the stability and the power used for external rotation of the hip joint. Digital
radiography (DR) had a poor effect on soft tissue development. Although magnetic resonance imaging
(MRI) has high sensitivity (80%~97%) and specificity (93%~94%) 2, MRI is an expensive equipment, and
its clinical application is limited by its availability and the experience of the operator; in addition, it also
takes more time for patients to make an appointment and the cost of waiting and examination is high.
Musculoskeletal ultrasound is an emerging ultrasound subspecialty in recent years. It has good temporal
and spatial resolution; moreover, it can sensitively and accurately display the state of soft tissues. Therefore,
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it can be used for dynamic comparison and evaluation before tendon release and after repair. More attention
has been given to it, and it is now widely used in clinic because of its advantages as it is noninvasive, simple
to operate, and results can be obtained rapidly BI. The purpose of this study was to observe the healing after
conjoined tendon repair via musculoskeletal ultrasound and other related indexes.

2. Materials and methods
2.1. General information

A total of 60 patients who needed primary total hip arthroplasty in Yulin Orthopedic Hospital of Chinese
and Western Medicine from July 2020 to July 2021 were selected for this study. The patients were divided
into two groups: an observation group, group A (n = 30), and a control group, group B (n = 30), according
to different intraoperative methods. There was no significant difference in gender, age, and diagnosis
between the two groups; the surgeries were performed by the same senior physician using direct anterior
approach. For group A, the joint capsule and conjoined tendon (gemellus superior, obturator internus, and
gemellus inferior) were repaired in situ, whereas for group B, only the joint capsule was repaired in situ,
while the conjoined tendon was not repaired.

2.2. Methods, instruments, and equipment

Siemens’s ACUSON Sequoia ultra-high frequency ultrasonic diagnostic instrument was used for inspection,
along with 18L6 linear array probe at a frequency of 6-18 MHz, 10L4 linear array probe at a frequency of
4-10 MHz, and 5C1 array probe at a frequency of 5-10 MHz. The inspection methods were carried out as
the following steps: fully expose the body surface above the hip joint tendon, and use the ultrasound probe
in parallel with the tendon to conduct regular transverse and longitudinal continuous scanning; during the
examination, if necessary, the probe can be properly pressurized and scanned repeatedly, or the patient can
be instructed to perform internal rotation and external rotation of the hip, combined with the active and
passive flexion and extension of the tendon, so as to improve the image quality; then, observe the
morphology, internal echo, sliding state, and continuity of the muscle fibers after the conjoined tendon
repair; observe the position of the tendon connection, accurately distinguish tendon connection from scar
connection, record the adhesion around the tendon, measure the distance of the separation, and compare it
with the conjoined tendon before the surgery.

2.3. Observation indexes

By observing the tendon after surgery, based on the evaluation of anastomotic stoma and tendon junction,
the scar formation can be graded as follows ™ (1) mild scar, in which the continuity of the tendon is
acceptable, the boundary between the tendon and the surrounding tissue is clear or slightly unclear, the
thickness of tendon at anastomotic site is less than 5mm, and the sliding degree of the tendon is 10 mm or
more; (2) severe scar, in which the normal anatomical structure of the tendon has disappeared, the
ultrasound shows irregular low echo along with disordered strong echo spots, the boundary between the
tendon and the surrounding tissue is unclear, the tendon at the anastomotic site has thickened (= 5mm), and
the sliding degree of the tendon is less than 10mm or none.

Harris scoring system was used to evaluate the hip joint function before and after the surgery. It has
four domains: pain, function, deformity, and joint mobility. The full score is 100, a score > 90 is excellent,
80~89 is good, and 70~79 is acceptable, and < 70 is poor.

Manual muscle test (MMT) was used to evaluate the muscle strength of the external rotator muscle.
There are 6 grades, and no less than grade 3 is considered as effective muscle strength.
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3. Results
3.1. The state of the tendon after surgery

The tendons of the patients were observed under ultra-high frequency ultrasound after surgery. For group
A, different periods showed different characteristics: 1~2 weeks after surgery, the echo of tendon
anastomosis decreased and patchy strong echo can be seen inside with blurred boundaries; 3~4 weeks after
surgery, the boundaries of some tendon anastomoses were clear, and fibrous strong echo can be seen inside;
about 4 weeks after surgery, the echo of anastomotic stomas was close to normal tendon, reflecting tendon
connection (Figure 1). There were 22 cases in total that presented as aforementioned. Among the other 8
cases, there were 6 cases of mild scar connection and 2 cases of severe scar connection. Some anastomotic
stomas were significantly thickened, and the boundaries with the surrounding tissues were unclear. The
tendon anastomotic site was hypoechoic, the surrounding was irregular hypoechoic, and there was scar
connection and a small amount of short line hyperechoic inside (Figure 2).

For group B, the conjoined tendon was interrupted continuously, and the separation was about 0.5-1
cm (as shown in Figure 3).
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Figure 2. An ultrasound image showing an obviously thickened anastomosis and unclear boundaries with the surrounding tissue
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Figure 3. An ultrasound image showing the discontinuity of the conjoined tendon, separated by about 1 cm with poor tension

3.2. Harris score, effective muscle strength, and effective tension of conjoined tendon

One month after surgery, the Harris score of group A was higher than that of group B. There was significant
difference between the two groups (P < 0.05). Three months after surgery, there was no significant
difference in the Harris score between group A and group B (P > 0.05). The details are shown in Table 1.
The effective muscle strength of group A was significantly higher than that of group B (P < 0.05). The
effective tension of conjoined tendon of group A was significantly higher than that of group B (P < 0.05).
The details are shown in Table 2.

Table 1. Comparison of Harris scores before and after surgery between the two groups (x = S, score/point)

Group Before surgery 1 month after surgery 3-6 months after surgery
Group A (n =30) 457+7.0 85.3+11.3 90.2+24

Group B (n = 30) 45172 80.4+11.7 90429

t value 0.33 2.35 0.27

P value >0.05 <0.05 >0.05

Table 2. Effective muscle strength and the effective tension of conjoined tendon after surgery

Group Effective muscle strength Effective tension of conjoined tendon
Group A (n =30) 28 (82.50) 26 (86.7)

Group B (n =30) 23 (62.50) 21 (70.0)

v value 4.013 4.011

P value 0.045 0.042

4. Discussion
In a research B, it has been confirmed that in joint replacement through DAA, the important factor affecting

the lifting of the proximal femur is the conjoined tendon. Loosening the conjoined tendon can raise the
proximal femur by about 2.5 cm to meet the surgical requirements of the femoral side in DAA. The

Distributed under creative commons license 4.0 64 Volume 5; Issue 6



difficulty in DAA is that the femoral side cannot be fully lifted, thus having difficulty to meet the surgical
requirements of the femoral side. Therefore, tendon release is required for the use of standard handle in
DAA. It is known that preserving the anatomical structure of the joint capsule and the minor muscle group
for external rotation during total hip arthroplasty would help to restore the soft tissue balance and increase
the stability of the hip joint 8. A Japanese scholar once published an article pointing out that the repair of
obturator externus tendon is conducive to the prevention of posterior dislocation ["). Therefore, it is of great
clinical significance to reconstruct the conjoined tendon in THA through DAA. However, the healing of
conjoined tendon after reconstruction cannot be accurately determined only by observing clinical symptoms
and signs. On the other hand, radiography and computed tomography (CT) have low resolution in soft
tissue. Although MRI can be used to clearly observe soft tissue injuries, it requires time and a high cost; it
has strict indication and the conjoined tendon can only be observed statically. However, musculoskeletal
ultrasound has been widely used in clinics because of its advantages of being non-invasive, simple to
operate, and having no radiation. Repeated examinations can be carried out as it has high repeatability and
high resolution for soft tissues 1, which is helpful to observe the healing of conjoined tendon.

(1) Musculoskeletal ultrasound helps in making a definite diagnosis

Tendons are dense connective tissues, mainly comprising of collagen cellulose, which is different
from the density of the surrounding muscle and adipose tissue. In addition, the sound velocity and
acoustic impedance value are high. Therefore, the state of the tendon can be observed and diagnosed
by ultra-high frequency (UHF) ultrasound 1. The results from this study showed that after conjoined
tendon repair, 26 cases in group A had good tendon continuity, good tension, and a small amount of
effusion echo around; three cases had partial interruption of tendon echo, low echo, or no echo inside
with insufficient structural clarity; a case showed complete interruption. In group B, 30 cases had
continuous interruption, poor tension, tendon retraction, and thickening. The healing rate of group A,
of which the patients underwent conjoined tendon repair was 96.67%, whereas from the results seen
in group B, it reflects that the conjoined tendon cannot reconstruct itself.

(2) Musculoskeletal ultrasound helps in evaluating prognosis

One week after surgery, due to the stress reaction of the tissues around the tendon, the anastomotic
area would be congested and edematous with lymphocyte infiltration, and ultrahigh frequency
ultrasonography would show low echo and blurred boundaries. With the increase of collagen tissues,
tendon cells begin to intervene and grow, gradually increasing the echo of anastomotic stoma; patchy
or fibrous strong echo can then be seen in the ultrasound. About 4 weeks after surgery, a large number
of collagen fibers would proliferate, and the echo of some anastomoses is close to the normal tendon,
while other anastomoses with scar connection would show unclear boundaries with the surrounding
tissues (1O, The results from this study showed that eight cases had anastomotic scar connection,
with 6 mild cases and 2 severe ones. The Harris score of group A was higher than that of group B.
There was significant difference between the two groups (P < 0.05). The effective muscle strength
of group A was significantly higher than that of group B (P < 0.05). The effective tension of
conjoined tendon of group A was also significantly higher than that of group B (P < 0.05).

In conclusion, musculoskeletal ultrasound has high diagnostic value in the healing of conjoined tendon
and provides dynamic clinical observation after conjoined tendon repair in DAA-THA. It has been
confirmed that DAA for total hip arthroplasty can restore the tension of conjoined tendon under the premise
of reconstructing the structure of the joint capsule, enhance its muscle strength, significantly improve early
joint stability and joint function, as well as facilitate rapid recovery.
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