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Abstract: Objective: To explore whether arthroscopic removal of monosodium urate crystals in the knee can reduce the frequency of
acute gout attacks and improve knee function compared to medication alone. Methods: The study included 38 male patients with
hyperuricemia (serum uric acid >7.0 mg/dL) who also had recurrent knee gouty arthritis. Among them, 17 patients (Group 1) underwent
arthroscopic surgery to remove monosodium urate crystals from the knee, followed by staged rehabilitation exercises to help restore knee
function; the remaining 21 patients (Group 2) served as the control group and received medication treatment (Combined use of uric
acid-lowering and anti-inflammatory drugs). In both groups, treatment aimed to reduce and maintain serum uric acid levels between 5
and 6 mg/dL. The arthroscopic surgery group (Group 1) had a follow-up of 21.24 + 6.92 months, while the medication group (Group 2)
had 17.05 £ 6.36 months. Results: After arthroscopic surgery and medication treatment, both groups showed varying degrees of
improvement in knee Lysholm scores and the frequency of acute recurrent knee gout attacks. In both indicators, Group 1 showed better
outcomes than Group 2 (arthroscopic removal of knee monosodium urate crystals was more effective than medication alone). The average
reduction in acute gout attacks was significantly greater in Group 1 than in Group 2 (Comparison of the number of acute gouty arthritis
attacks before and after surgery in Group 1: 5.59+1.37/0.29+0.59 ;P<0.001, Group 2: 6.52+1.54/4.24+1.58 ;P<0.001), and the mean
increase in Lysholm scores was also significantly higher in Group 1 than in Group 2 (Comparison of preoperative/postoperative Lysholm
scores in Group 1: 68.65+3.87/85.24+4.96 ;P<.001,Group 2: 68.67+4.66/73.57+5.35 ;P<.001). Final serum uric acid levels were as follows
(Group 1 preoperative/postoperative comparison 9.90+1.70/7.39+1.28; P<0.001; Group 2: 10.0+1.62/8.5+1.24; P<0.001). Conclusion:
Simple uric acid-lowering and anti-inflammatory drug treatment can also improve patients' uric acid levels, the frequency of acute gout
attacks, and Lysholm Scale scores. However, when pharmacotherapy is combined with arthroscopic removal of monosodium urate
crystals from the knee joint, patients show more significant improvements in uric acid levels, the frequency of acute gout attacks, and
Lysholm Scale scores postoperatively. This also demonstrates that arthroscopic removal of monosodium urate crystals from the knee joint
is more effective for patients with knee gout.
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and others also demonstrates that gout-induced inflammatory
arthritis not only causes persistent severe joint pain but can
also lead to serious complications such as joint stiffness [11].
Hyperuricemia that leads to gout essentially involves elevated
levels of serum uric acid, and the diseases it causes are not
limited to gout. Hyperuricemia is also associated with a
variety of conditions, including cardiovascular diseases,
kidney diseases, metabolic syndrome, and diabetes [12, 13].
Drug treatment for joint gout is common, while cases of
treating knee joint gout with arthroscopy are relatively rare.
However, some literature has already shown that the use of
arthroscopy in the ankle joint has improved both the incidence
of chronic gout and the function of the ankle joint [14]. The
purpose of this article is to explore whether arthroscopy can
reduce the frequency of knee gout attacks by removing
monosodium urate deposits in the knee joint and improve
knee joint function.

1. Introduction

Gout is a chronic joint disease caused by the deposition of
monosodium urate crystals in the joint tissues and
surrounding areas [1, 2]. In recent decades, the prevalence of
gout has been continuously rising, and the associated medical
burden has also been increasing, with this trend expected to
continue [3, 4]. In China, gout has become increasingly
common as living standards improve, and the prevalence of
the disease has also risen significantly, making it another
common metabolic disease after diabetes [5]. Across the
United States, the prevalence of gout is 5.1%, affecting no
fewer than 12.1 million adults [6]. In 2020, there will be 55.8
million people with gout worldwide. Among these 55.8
million people, the majority will be men, as the global
prevalence of gout in men is 3.26 times that of women, In
China, men are more likely to develop gout than women [7].
Of course, the prevalence of gout also increases with age, so
the prevalence among the elderly is relatively high [8].
Regarding the root cause of gout pain, some believe that it is

2. Methods

caused by hyperuricemia, which leads to the deposition of
monosodium urate crystals around the joints, thereby causing
gout pain [9]. Gout not only causes joint pain, but may also be
accompanied by flare-ups of inflammatory arthritis, which
can lead to loss of joint function. If gout is not properly
managed, it can even result in the formation of tophi, causing
joint damage [10]. The article by Satti, Lakshmana Reddy,

This study included 38 male patients, all of whom had
hyperuricemia (serum uric acid level >7.0 mg/dL)
accompanied by recurrent gouty knee arthritis. Among them,
17 patients (Group 1) did not achieve relief after half a year of
medical gout treatment and ultimately chose to undergo
arthroscopic surgery (Table 1). The remaining 21 male
patients (Group 2) declined arthroscopic knee surgery but
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were willing to continue long-term gout medication (Table 2)
[15]. Exclusion criteria for arthroscopic knee surgery include
acute attacks of gouty knee arthritis with nodule rupture,
wound infection, or the formation of multiple large nodules
that are difficult to surgically remove. The average age of
patients undergoing arthroscopic knee surgery (Group 1) was
32.53 years (range 21 to 47 years). The average age of patients
receiving medication treatment (Group 2) was 37.05 years
(range 20 to 52 years). Arthroscopic surgery (Group 1) had a
duration of gout symptoms of 7.82 years (range 4 to 15 years)

before surgery, and the duration of knee joint symptoms was
18.0 = 8.40 months (range 7 to 35 months). In the drug
treatment group (Group 2), the duration of gout history before
medication was 7.26 years (ranging from 3 to 12 years), and
the duration of knee joint symptoms was 19.24 + 6.62 months
(ranging from 8 to 33 months). In the recent follow-up,
changes in uric acid, the frequency of acute gout attacks in the
knee, and the Lysholm scale score were assessed by
independent observers.

Table 1: Details and Clinical Data of Group 1

Duration of ive/ Preoperative/Postoper P ve/P
Age . Preoperative Follow- Preop erative/ ative Number of reoperatve/ Post
Case Gender Side Postoperative Uric operative Lysholm
o) Symptoms up (mo) Acid Level (mg/dL) Acute Attacks of Scale Score
(mo) S Gouty Arthritis
1 M 35 R 8 24 8.6/7.0 4/0 73/82
2 M 21 R 22 37 11.3/5.9 7/0 63/86
3 M 26 L 25 25 10.9/8.3 7/0 65/88
4 M 36 R 13 26 8.1/6.4 6/0 67/84
5 M 42 L 9 31 9.9/7.2 51 72/88
6 M 28 R 7 15 12.6/9.4 8/1 69/86
7 M 31 R 33 17 10.1/7.5 6/0 69/89
8 M 47 R 26 20 12.2/9.8 72 65/80
9 M 29 L 18 22 10.7/7.5 5/0 68/90
10 M 21 L 15 18 9.7/8.1 6/0 66/84
11 M 26 L 19 16 7.5/6.0 4/0 64/88
12 M 45 L 23 11 7.9/6.4 5/0 73/88
13 M 35 R 11 9 12.7/8.7 7/1 77/82
14 M 38 R 15 21 8.3/5.3 4/0 67/82
15 M 27 L 10 23 10.6/7.8 6/0 73/92
16 M 29 L 35 26 7.8/6.1 3/0 70/89
17 M 37 L 17 20 9.4/8.2 5/0 66/71
Summary (means SD || 325347 | oo | oo | 21248 | POPITUTIEI2 50,1 3910000059 | 6865438718524
unless indicated) 74 T 6.92 (P<.001) +4.96 (P<.001)
(P<.001)
Abbreviations: M, male; R, right; SD, standard deviation.
Table 2: Details and Clinical Data of Group 2
Premedical Premedical Premedical Treatment/ Premedical
Treatment Follo . - Treatment/Postmed
. . Treatment/Postmedi Postmedical Treatment .
Case Gender | Age (yr) | Side Duration of W-up . ical Treatment
Symptoms (mo) cal_ Treatment Uric | Number of Acute At_tacks Lysholm Scale
ymp Acid Level (mg/dL) of Gouty Arthritis
(mo) Score
1 M 22 L 25 15 8.9/8.0 6/2 72/77
2 M 25 L 33 17 7.8/6.8 4/2 70/74
3 M 36 L 24 22 12.3/10.1 7/6 64/68
4 M 49 R 10 23 9.2/8.5 5/4 78/82
5 M 29 R 16 32 11.2/9.4 6/4 63/68
6 M 43 L 8 30 10.4/9.1 7/5 64/67
7 M 36 R 13 15 9.6/8.2 4/3 65/69
8 M 39 L 20 21 10.4/7.9 8/5 71/74
9 M 48 R 19 15 9.9/8.4 7/4 75/78
10 M 37 R 16 10 13.0/11.2 9/7 63/65
11 M 34 L 22 12 10.8/9.5 8/4 70/73
12 M 40 R 13 18 7.6/6.4 4/3 74/80
13 M 28 L 32 13 10.9/8.5 6/3 68/70
14 M 31 L 15 20 8.4/7.9 6/4 71/82
15 M 43 R 18 19 7.8/7.0 52 76/77
16 M 52 L 21 8 9.4/7.8 7/3 75/79
17 M 44 R 11 21 12.0/10.2 8/5 66/69
18 M 33 R 20 11 11.3/8.8 9/7 69/73
19 M 39 R 26 9 12.1/9.8 8/7 64/66
20 M 29 R 23 13 8.4/6.9 6/4 72/76
21 M 41 R 19 14 8.7/8.1 7/5 73/78
Summary (mean+ M 37.05+8 | 12R 19.2446.62 17.05 10.0+1.62/8.5+1.24 6.52+1.54/4.24+1.58 69.67+4.66/73.57+
SD unless indicated) .02 /9L ' ’ +6.36 (P<.001) (P<.001) 5.35 (P<.001)

Abbreviations: L, left; M, male; R, right; SD, standard deviation.
3. Surgical Technique
All arthroscopic surgeries are performed by the same surgeon

(to avoid wunnecessary errors). Patients undergoing
arthroscopic surgery will receive arthroscopy, lavage, and

surgical debridement. All the monosodium urate deposition
on the cartilage surface were removed with shaver or curette.
Drainage tube was used for all the patients immediately and
removed one day after operation. The rehabilitation program
after knee arthroscopy involves weight-bearing exercises
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immediately after surgery according to the patient's tolerance.
In the first two weeks after knee arthroscopy, the initial
exercises for patients include knee flexion and extension, as
well as quadriceps stretching exercises. After two weeks of
basic training, patients will gradually transition to partial
weight-bearing walking and fitness training. Following four
weeks of partial weight-bearing walking exercises, patients
will proceed to full weight-bearing walking and sports

=y

activities. During this period, patients also need to undergo
adequate postoperative medication therapy [15] and reduce
serum uric acid levels to below 5 to 6 mg/dL.

In patients with severe monosodium urate deposition in the
right knee joint (Figure 1), after surgically removing the
monosodium urate crystal deposits, an uneven -cartilage
surface can be observed.

Figure 1: (A1, B1, C1) Where the red arrow points, lots of white crystalline material on the articular surface within the knee
joint noted under arthroscopy. Arthroscopic examination of joints affected by gout reveals a white, nodular, chalky appearance.
Gout stones adhere to ligaments and synovial tissues, meniscal surfaces. (D1) The articular cartilage surface was eroded by urate

crystallizes and after removing, it can be found that the cartilage surface was uneven.

4. Function Evaluation and Data Analysis

When continuous variable data are normally distributed, they
are represented by the mean. The frequency of acute knee
gout attacks and the Lysholm scale scores were assessed by
independent observers, and the outcomes were analyzed by
personnel not involved in the study. A parametric
paired-sample t-test was used to compare uric acid levels, the
frequency of acute gout attacks, and Lysholm scale scores
before and after treatment. The independent sample t-test was
used to analyze differences in posttreatment number of acute
attacks and Lysholm scale scores between the two patient
groups. Statistical analysis was performed with the SPSS
software package (version 30.0; SPSS, Chicago, IL, USA). P
<0.05 was considered statistically significant.

Patients were retrospectively followed up from the time of
entry in the case records at first visit till the time of discharge
from clinic. Case records were traced to check for two key
outcomes in the patient: the occurrence of similar symptoms
after discharge and the need for further surgery subsequent to
this knee surgery. Study participants then received an
assessment at the conclusion of their follow-up.

5. Results

The average uric acid level in the surgical treatment group
(Group 1) decreased significantly (9.90+1.70 mg/dL vs.
7.39+£1.28 mg/dL; P <0.001), and the same was observed in
the medication treatment group (Group 2) (10.0+1.62 mg/dL.
vs. 8.5£1.24 mg/dL; P <0.001). After treatment, the average
number of acute gouty arthritis attacks in the surgical
treatment group (Group 1) decreased significantly (5.59+1.37
vs. 0.29+0.59; P <0.001), and the medication treatment group
(Group 2) also showed a significant decrease (6.52+1.54 vs.
4.24+1.58; P <0.001). The average Lysholm scale score in the
surgical treatment group (Group 1) increased significantly
(68.65+3.87 vs. 85.24+4.96; P <0.001), and the medication
treatment group (Group 2) also showed a significant
improvement (69.67+4.66 vs. 73.57+£5.35; P <0.001). All
patients’ Lysholm scale scores were improved in group | at
the final follow-up. However, in the short term after surgery,
there are also symptoms appearing worse: two patients had no
improved for pain and had to take dexamethasone for one
week after surgery; one patient felt more pain and knee
restriction, second-look arthroscopy examination found
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cartilage lesion (Fig 2), this patient continued to undergo

microfracture surgery and had a good postoperative recovery.

Figure 2: (A2) A large number of gout stones on the surface of the articular surface are visible before arthroscc‘)l;'c surgery. (B2)
Secondary arthroscopic exploration found articular cartilage surface was partially exfoliated

Intergroup comparison showed that the mean reduction in the
frequency of acute attacks of gouty arthritis in the surgical
treatment group (Group 1) was significantly greater than that
in the medication treatment group (Group 2) (5.29+1.21 vs.
2.29+1.01; P < 0.001). Similarly, the mean increase in
Lysholm scale scores in the surgical treatment group (Group 1)
was also significantly higher than that in the medication
treatment group (Group 2) (16.59+£5.73 vs. 3.90+£2.02; P <
0.001).

6. Discussion

Gout is primarily caused by the deposition of monosodium
urate crystals around the joints, which leads to severe pain and
affects the patient's quality of life. However, the underlying
mechanisms behind gout-related pain remain unclear [16].
From a biochemical perspective, the saturation of urate in the
extracellular fluid causes gout, a condition that usually
ultimately manifests as hyperuricemia. Hyperuricemia is
characterized by urate concentrations in plasma or serum
exceeding 6.8 mg/dL, which is approximately 400 pmol/L
[17]. Gout is caused by hyperuricemia, which is why it can
occur in many organs. For instance, 17% of patients
experience gout in the spine [18]. Of course, most cases of
gout still involve the distal joints of the lower limbs [19]. The
characteristic of gouty arthritis is the deposition of
monosodium urate crystals in the synovial fluid and joint
areas, which are what needs to be removed during arthroscopy
[20]. Up to now, the clinical use of medicinal agents usually
led to undesirable side effects [21]. In Pakorn
Chawanpaiboon et al.’s [22] study, A patient with knee gout
underwent arthroscopic removal of a bony nodule in the
intercondylar notch and a large central bony protrusion that
prevented full knee extension. One year later, the patient
showed significant improvement, and joint function was
greatly restored.

Gout is relatively complex. In itself, gout often causes acute
attacks in a single joint, leading to heat, redness, swelling, and
tenderness around the joint [23, 24]. Besides gout,
hyperuricemia is also closely associated with hypertension,
diabetes, and dyslipidemia, and it also affects the increased
mortality risk in the general population and patients with
cardiovascular diseases [25, 26]. In addition, the data from
Yujie Shi and others also demonstrate that hyperuricemia is
closely related to insulin resistance [27]. Among the common

complications of obesity in children and adolescents,
hyperuricemia is also included, Patients with obesity and type
2 diabetes also have a close relationship with gout [28].
Therefore, for adolescents and children, losing weight is an
essential step in controlling hyperuricemia [29-31]. The
occurrence of gout is not only related to hyperuricemia, but is
also influenced by various factors such as genetics,
environment, and lifestyle, among which elevated serum
monosodium urate levels are an important risk factor for gout
attacks [32]. Gout is not only characterized by acute pain
attacks; more seriously, prolonged hyperuricemia can lead to
the formation of tophi, which often indicates that gout has
entered a more prolonged chronic phase. Tophi are also an
important manifestation of chronic gout [23]. The formation
of gout stones further worsens the damage caused by gout to
the joint areas, leading to impaired joint function in patients.

In our research, diet control was included in the treatment. For
the urinary acid crystal on the surface of the cruciate ligament
and meniscus needs to be completely removed during surgery.
However, for the uric acid crystals within the parenchymal, it
does not need to be completely removed, because it will
damage the normal structure, only need to properly clean.
Simultaneous removal of inflammatory synovial tissue Before
the end of surgery, the joint cavity needs to be flushed with a
large amount of physiological saline so that free urate crystals
can be discharged as much as possible.

In this study, one patient had pain and increased mobility
restriction after knee arthroscopy and drug treatment was
invalid. We performed a second surgical exploration and
found that the cartilage of the articular surface was damaged
and considered to be iatrogenic. Although the patient
recovered well after microfracture surgery, this complication
needs to be noticed by the operator. We also found that the
health education of patients was beneficial to the recovery of
patients' postoperative knee function.

Studies have shown that surgical removal of gouty tophi in the
wrist joint can not only improve the joint's functionality and
enhance local aesthetics, but also reduce the occurrence of
complications and the recurrence of gout33. Arthroscopy to
remove urate deposits can effectively reduce patients' uric
acid levels, improve joint function, and relieve pain.
Combined with diet and medication, arthroscopy can
effectively control the recurrence of gouty arthritis, making it
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a viable option for treating gouty arthritis [34]. The above
literature is consistent with our findings. Although drugs for
gouty knee arthritis are effective in this study. But our data
further shows that the removal of urate crystals directly leads
to a further reduction in the number of gout attacks and further
improvement of knee function.

7. Conclusions

Arthroscopic removal of gout crystals in the knee joint,
compared with simply wusing uric acid-lowering and
anti-inflammatory drugs, can significantly reduce the
frequency of acute gout attacks and improve knee joint
function. Removing monosodium urate deposits in the knee
joint through arthroscopy can reduce the recurrence of gout.
Of course, we should also be aware of iatrogenic cartilage
damage and place greater emphasis on patient health
education.
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