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Abstract
Background: This study aimed to describe and analyze the clinical efficacy of two suture methods for trea-
ting isolated occult medial meniscocapsular separation (IOMMCS).

Methods: The clinical data of 67 IOMMCS patients from January 2017 to January 2020 were retrospectively 
analyzed, including 47 males and 20 females, with an average age of 41 years (range: 21-67 years). IOMMCS 
was diagnosed by arthroscopy. The control group was treated with direct sutures after routine endoscopic 
freshness, and the observation group was treated with latent sutures after PRP injection filling. The VAS 
score of resting pain, subjective WOMAC score of knee joint, objective Lysholm score, and postoperative 
complications were compared between the two groups at different times before and after the operation.

Results: The two groups were followed up for an average of 31 months, and the complete remission of 
postoperative symptoms represented the last follow-up. Before and after the operation, the VAS, WOMAC, 
and Lysholm scores significantly improved in the observation and control groups, and the incidence of 
postoperative complications in the observation group was significantly lower. At 1, 4, and 12 weeks and the 
last follow-up, the VAS and WOMAC scores of the two groups gradually decreased, while the Lysholm score 
gradually increased. Moreover, the observation group improved significantly faster than the control group.

Conclusions: PRP iniection showed faster pain reduction and functional recovery than conventional group.
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Introduction

 Isolated occult medial meniscus capsule separation (IOMMCS) is a subtype of meniscus injury, com-
prising the separation of the outermost part of the meniscus from the joint capsule junction due to its rich 
blood supply and good healing ability [1-3]. Its clinical symptoms are not typical, and the pain is evident 
after intense activity or when the activity amount is significant, while the MRI results of the knee joint are 
often negative [4]. Outpatient doctors often give conservative treatment according to a simple knee joint 
sprain, prolonging the treatment time and affecting the clinical prognosis.

 Usually, IOMMCS is seen in the medial meniscus in the clinic and can be accompanied by other liga-
ment injuries, such as anterior cruciate ligament injury [5,6]. At present, there are few reports on IOMMCS 
treatment. Since IOMMCS is hidden under the complete knee synovial membrane, it is easy to miss diagno-
sis if the operation is not carefully observed or the damage is not understood [7].

 The location and type of meniscus injury are essential to select the treatment and prognosis [8]. 
Since 2017, our hospital has combined platelet-rich plasma (PRP) to treat meniscus injuries. We also no-
ticed that the incidence of IOMMCS has increased. Herein, we evaluated two suture methods: direct suture 
after routine freshness and latent suture after PRP injection filling. The diagnosis, treatment, and follow-up 
results of the two suture groups were summarized and reported.

Materials and Methods

Clinical data

 The inclusion and exclusion criteria were: 

1. Patients diagnosed with IOMMCS; 

2. MRI examination of knee joint; 

3. Arthroscopic examination and surgical treatment; 

4. Patients with diabetes, severe immunosuppressive diseases, infectious diseases, stroke sequelae, mali-
gnant tumors, severe heart diseases, and liver and kidney dysfunction were excluded. 

 We conducted a retrospective analysis to summarize the clinical data of 67 patients admitted from 
2007.1 to 2020.12 (Table 1), including 47 males and 20 females. Twenty-four cases were simple IOMMCS 
injuries, and 43 were combined intra-articular injuries. The average age was 41 years (range: 21-67 years), 
and the average time from injury to surgery was 10 months (range: 2-21 months). All patients had chronic 
medial knee pain. The MRI (1.5 T) examination showed no meniscus injury in IOMMCS, conservative treat-
ment was ineffective, and IOMMCS was diagnosed by arthroscopy.
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Surgical suture and PRP preparation and application

 Preparation of PRP: 20 mL of venous blood was centrifuged twice to produce 2 mL of platelet-rich 
plasma [9]. 

 The two surgical suture methods were applied as follows: 

 The first was the conventional suture method. Under arthroscopy, the joint capsule junction of the 
meniscus was carefully explored through the anterior internal and lateral approaches with a probe hook. 
After the IOMMCS presence was clarified, the synovial wound was cleaned with a planer, and the synovial 
wound was freshened. Then, the All-Inside repair technology (FAST-FIX system) was used to suture accor-
ding to the tear size, usually with 2-3 needles. 

Figure 1: Extreme whitish appearance of the penis dur-
ing the initial phase simulating the effect of sever arterial 
spasm.

Figure 2: the observation group arthroscopic surgery im-
ages 2 A+B:Confirm the IOMMCS site   C:Autologous PRP 
injection  D:`Suture meniscus injury.

 The second method was the PRP injection filling after the latent suture. Before PRP injection, the 
partial reduction was achieved by pushing the probe from the medial edge to the lateral edge of the me-
niscus. The IOMMCS was identified by arthroscopy with the first suture method but without the freshness 
treatment in the previous steps. Instead, the prepared PRP was injected into the IOMMCS synovial depres-
sion under arthroscopy until the synovial sac was filled and the depression disappeared. Finally, the All-
Inside repair technique was used to suture 2-3 needles according to the tear size (Figures 1,2).

Postoperative rehabilitation 

 Painless flexion and extension exercise of the knee joint was conducted within 1 week after the ope-
ration. After 3 weeks, the knee joint loading exercise gradually increased under hinge braces’ protection. 
Four weeks later, depending on the recovery, the exercise gradually developed to full weight-bearing. After 
3 months, the recovery was gradually normal.
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Follow-up and efficacy evaluation 

 The average postoperative follow-up was 31 months (range: 12 to 67 months). We evaluated the 
efficacy at different time points before and after surgery (preoperative, 1, 4, and 12 weeks, and the last 
follow-up) using resting-state VAS pain simulation, postoperative WOMAC scale (Likert version) subjective 
knee, and Lyscholm scale objective knee scores. We also recorded complications, such as local swelling du-
ration, intra-articular hematoma, and lower extremity venous thrombosis.

Table 1: Comparison of general data between the two groups.

Groups No. of 
patients (N)

Male/Female
Age (Y) course of diseas 

(Month)
OP time 

(Min)

Combined 
damage or not

M F Yes No
control 36 25 11 31 ± 4.7 13 ± 6.1 115 ± 16.7 13 23

PRP 31 22 9 29 ± 3.3 12 ± 8.3 121 ± 12.9 11 20
statistical 
quantity  0.0185 1.9483 0.5669 1.6254 0.0029

P value  0.8918 0.0514 0.5727 0.1089 0.9571

Statistical Analysis

 SPSS 19.0 software was used for statistical analyses. Measurement data are presented as means ± 
SD and analyzed by t-test or repeated measurement variance analysis. Enumeration data were analyzed by 
the χ2 test. A p<0.05 was considered statistically significant.

Results

General data comparison 

 All patients were followed up. No significant differences were detected between the observation 
and control groups for gender distribution, age composition, disease duration, whether a compound injury 
occurred, and operation time (Table 1). 

Comparison of pain VAS and knee function scores in the resting state

 Since the clinical manifestations of patients were mainly post-activity chronic pain and knee joint 
linear tenderness, local MR manifestations were often negative. Thus, we compared the VAS score, WOMAC 
subjective knee function, and Lysholm objective knee function scores between the observation and control 
groups in the resting state. 

 The two groups did not differ in the VAS score of pain in the resting state before the operation. After 
treatment, the VAS score of the control group gradually decreased from 5.4 ± 0.8 before treatment to 4.9 
± 0.9, 3.3 ± 0.3, 1.3 ± 0.4, and 1.1 ± 0.3 after 1, 4, and 12 weeks, and the last follow-up, respectively. Diffe-
rences were statistically significant before and after 4 weeks. The VAS score of the observation group also 
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gradually reduced to 3.6 ± 0.3, 1.9 ± 0.2, 1.2 ± 0.1, and 1.1 ± 0.5 after 1, 4, and 12 weeks, and the last follow-
up, respectively, from 5.3 ± 0.9 before treatment. Differences were statistically significant before and after 
the first week. The difference between the observation and the control groups was statistically significant 
in the fourth week. Therefore, the observation group had faster and better pain relief in the resting state 
compared to the control group.

Table 2: Comparison of VAS scores between the two groups before and after treatment in the resting state.

Groups control PRP statistical quantity(t) P value
preoperative 5.4 ± 0.8 5.3 ± 0.9 0.4815 0.6318

1 week after OP 4.9 ± 0.9 3.6 ± 0.3 7.6765 <0.01
4 week after OP 3.3 ± 0.3 1.9 ± 0.2 22.0869 <0.01

12 week after OP 1.3 ± 0.9 1.2 ± 0.1 0.6147 0.5409
final follow-up 1.2 ± 0.3 1.1 ± 0.5 1.0083 0.3137

Statistic (F) 86.3896 285.9265   
P value <0.01 <0.01   

Table 3: Comparison of WOMAC scores between the two groups before and after surgical treatment.

Groups control PRP statistical quantity(t) P value
preoperative 93.4 ± 11.6 95.1 ± 9.3 0.6545 0.6849

1 week after OP 81.9 ± 5.1 75.2 ± 6.8 4.5993 <0.01
4 week after OP 66.3 ± 4.7 53.2 ± 4.9 11.1539 <0.01

12 week after OP 56.7 ± 5.2 49.3 ± 3.2 6.8771 <0.01
final follow-up 49.1 ± 67 45.7 ± 3.7 2.513 0.0145

Statistic (F) 267.2885 343.7143   
P value <0.01 <0.01   

 The MOMAC subjective knee joint function score did not differ between the observation and treat-
ment groups before the operation. In the control group, the MOMAC scores were 93.4 ± 11.6, 81.9 ± 5.1, 
66.3 ± 4.7, 56.7 ± 5.2, and 49.1 ± 67 before the operation and at weeks 1, 4, and 12 after the operation, res-
pectively. The MOMAC scores were different before and at weeks 1, 4, and 12 weeks after the operation and 
the last follow-up, and the longer the time, the lower the score (p<0.01, Table 3). At the same time, in the 
observation group, the MOMAC scores were 95.1 ± 9.3, 75.2 ± 6.8, 53.2 ± 4.9, 49.3 ± 3.2, and 45.7 ± 3.7 be-
fore operation and at weeks 1, 4, and 12 after the operation, respectively. There were significant differences 
in MOMAC scores between preoperative and postoperative follow-ups at each time point, and the score 
decreased with time (p<0.01, Table 3). Moreover, the WOMAC scores significantly differed between the 
observation and control groups 1 week after the operation, and the difference was statistically significant 
until the last follow-up (p<0.01, Table 3). These results demonstrated that arthroscopic surgical sutures 
significantly affect IOMMCS treatment. Meanwhile, arthroscopic PRP injection and filling-assisted latent 
suture have a faster and better effect on the recovery of subjective function of the knee joint. 

 The Lysholm objective knee joint function score did not differ between the observation and treat-
ment groups before the operation. In the control group, Lysholm scores were 72.3 ± 7.1, 79.1 ± 3.3, 84.1 ± 
4.7, 87.6 ± 3.1, and 91.7 ± 4.5 before operation and 1, 4, and 12 weeks after the operation, respectively. The 
Lysholm scores significantly differed before and 1, 4, and 12 weeks after the operation and the last follow-
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Table 4: Comparison of Lysholm scores between the two groups before and after surgical treatment.

Groups control PRP statistical quantity(t) P value
preoperative 72.3 ± 7.1 71.6 ± 6.9 0.4076 0.6489

1 week after OP 79.1 ± 3.3 81.3 ± 4.2 2.3992 0.0193
4 week after OP 84.1 ± 4.7 89.5 ± 4.1 4.9713 <0.01

12 week after OP 87.6 ± 3.1 90.2 ± 4.8 2.6688 <0.01
final follow-up 91.7 ± 4.5 92.1 ± 3.1 0.4168 0.0678

Statistic (F) 101.2909 123.4907   
P value <0.01 <0.01   

up, and the longer the time, the higher the score (p<0.01, Table 3). Meanwhile, in the control group, the Lys-
holm scores were 71.6 ± 6.9, 81.3 ± 4.2, 89.5 ± 4.1, 90.2 ± 4.8, and 92.1 ± 3.1 at different time points before 
and 1, 4, and 12 weeks after the operation, respectively. The Lysholm scores significantly differed between 
the preoperative and postoperative follow-ups at different time points, and the score increased with time 
(p<0.01, Table 3). Additionally, the Lysholm score differed between the observation and control groups 
1 week after the operation. The difference was statistically significant until 12 weeks after the operation 
(p<0.01, Table 3). Similar to the WOMAC subjective function score before and after surgery, these results 
showed that arthroscopic surgical suture has a significant effect on IOMMCS treatment, and arthroscopic 
PRP injection filling-assisted latent suture has a faster recovery effect on the objective function of the knee 
joint. 

Postoperative complications in two groups 

 The postoperative swelling duration between the control and observation groups was significantly 
different (6.1 ± 3.3 and 3.3 ± 1.2 W, respectively; t = 4.7291, p<0.01). The incidence of other complications 
in the control group was 8.3% (3/36). Among them, two cases of knee joint hemorrhage were cured by 
elastic bandage after joint puncture and blood extraction, and one case of symptomatic deep venous throm-
bosis of lower extremities was cured by conservative symptomatic treatment. We did not detect complica-
tions in the observation group. None of the cases underwent reoperation.

Discussion

 IOMMCS is a new subtype of meniscus injury, rarely reported in the literature [1]. Different from 
the evident fissure characteristics at the plate-cyst interface of the isolated MCS, IOMMCS does not have a 
prominent fissure, showing the concave gap at the plate-cyst interface, the relaxation of the meniscus and 
synovial membrane, and the microscopic characteristics of the probe tip that can reach the tibial plateau 
through the synovial membrane below the damage site [5,6]. The clinical features of IOMMCS were mainly 
chronic medial knee pain and local tenderness around the joint line related to activity [10,11]. Isolated 
MCS is common in women, and medial MCS is often associated with an anterior cruciate ligament injury 
and medial MCS tear [12]. Herein, IOMMCS, like isolated MCS, could be combined with a cruciate ligament 
injury and other types of meniscus injury. IOMMCS has a certain correlation with isolated MCS. There are 
also reports of medial occult MCS without other intra- and extra-articular injuries in patients with  20-30 
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years, non-contact knee injury, no history of violent trauma, and MR examination often without meniscus 
injury. Consistent with this study, the cases were also chronic non-violent injuries [13,14]. The MR exami-
nation showed a negative local meniscus, but I-II meniscus injuries were occasionally reported. This group 
of patients had 21-67 years, comprising more men than women, and could also be combined with other 
intra-articular injuries. Thus, the differences might be related to varied standards and sample sizes [15]. 
Here, some IOMMCS cases also showed simple occult MCS without other intra-articular injuries, which 
might be related to meniscus morphology, chronic overload of knee capsule, imbalance of soft tissue ten-
sion, degeneration, and other factors, and also part of the pathological manifestations of knee arthritis [16]. 
It might also be closely connected with the medial meniscus and the articular capsule, medial collateral 
ligament, posterior oblique ligament, and semimembranous muscle, resulting in fixation of the meniscus 
by femoral tibial clamp during sudden knee torsion, and the medial occult separation caused by the force 
traction of the semimembranous muscle-posterior oblique ligament-articular capsule [17]. Another part of 
our current IOMMCS cases presented other joint injuries, which might be the combined result of knee joint 
injuries at different stages and parts [18,19].

 There is no consensus on the effect of different suture methods and techniques on the recovery of 
cystic separation injury. Herein, we compared two suture methods. The observation group received PRP 
injection filling using latent sutures, while the control group received the traditional method in the knee. In 
the observation group, the VAS, IKDC, and Lysholm scores improved faster [20,21]. The meniscus joint cap-
sule area has an abundant blood supply and strong healing ability and can be sutured and repaired. Liu et 
al. reported that only fresh wound treatment could achieve a good curative effect for stable meniscus syno-
vial tears [22]. However, many studies have shown that medial meniscus instability and wear with medial 
femoral condyle cartilage reduce the possibility of spontaneous healing and lead to meniscus and cartilage 
damage progression [23-26]. Therefore, if the All- or Out-inside suture repair is adopted, the anatomical 
repair of IOMMC injury is an important guarantee for restoring meniscus stability, promoting healing, and 
improving the IKDC and Lysholm scores of patients’ knee joints [27].

 PRP is an autologous blood extract. Many in vitro and animal studies have shown that platelet-de-
rived and other growth factors contained in PRP can increase the activity of meniscus cells and stimulate 
their repair [12,28]. Currently, PRP has been widely used in treating diseases based on tendons, muscles, 
ligaments, and cartilage [29]. Moreover, our previous studies have shown that PRP treatment can promote 
the healing of knee joint chronic meniscus injury, relieve pain, improve signs, and improve the quality of 
life, with good therapeutic effects [30].

 Recently, scholars have reviewed the literature and shown evidence for PRP in meniscus repair in 
the clinic. Arthroscopic meniscus repair combined with PRP treatment can reduce joint pain, improve knee 
joint function in the short term, and significantly reduce the reoperation rate of meniscus repair [31]. Here, 
the results of the observation group showed that, compared to the control group, the VAS score signifi-
cantly decreased in postoperative pain, especially in the early stage, consistent with previous studies [32]. 
Besides, regarding postoperative complications, the swelling recovery is faster, and the joint cavity hemor-
rhage and lower extremity venous thrombosis are better controlled [33]. This might be because when PRP 
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is used for enhanced meniscus repair, it can regulate the meniscus environment by introducing autologous 
blood products into the target tissue, leading to inflammation alleviation and promoting cartilage forma-
tion [34] .

 However, this was a single-center retrospective study with a small sample size and cannot provide 
more detailed epidemiological and pathophysiological features [35]. In the future, multi-center studies 
with large samples will be needed. 

 In summary, IOMMCS is a unique meniscus-joint capsule injury, and arthroscopic suture repair tech-
nology is reliable with the intraoperative injection of PRP filling auxiliary for potential suture repair. Com-
pared to the traditional suture method, it can quickly relieve pain, improve knee function score, and reduce 
postoperative complications, being worthy of promotion and further research and application.

Conclusions

 Endoscopic suture repair is an effective method for treating symptomatic IOMMCS. The submerged 
suture after PRP injection has a faster onset and fewer complications than the conventional fresh suture, 
being worthy of popularization and application.
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