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Abstract: Introduction: Gouty arthritis usually occurs in patients with hyperuricemia and can
be induced by a variety of factors. Here, we describe a case of acute gouty arthritis attacks
induced by a great toe injury and was successfully treated by benzbromarone and ibuprofen.
Patient concerns: A 27-year-old Asian man with hyperuricemia informed us his first
metatarsophalangeal joint of left foot began to redness and swelling, accompanied by severe
pain presented 8 days after the toenail injury. Diagnoses: Laboratory tests confirmed as gouty
arthritis with no signs of infection, but serum uric acid was significantly higher than normal
at 523 pumol/L. Interventions: Drug treatment was adopted, including benzbromarone 100
mg daily, ibuprofen pills 75mg twice a day, and sodium bicarbonate tablets 0.5g three times
a day. Outcomes: All of his symptoms of acute gouty arthritis attacks gradually disappear
after drug treatment for a week and blood uric acid had dropped to 87 pumol/L two weeks
later. Conclusion: When patients with a broken great toe present with symptoms of first
metatarsophalangeal joint began to redness and swelling, accompanied by severe pain, acute
gouty arthritis attacks should also be considered, and the drug treatment is effective.
Abbreviation: GA = Gouty arthritis, MSU = Monosodium urate, ESRD = End-stage renal
disease.

1. Introduction

Gout, also called podagra, was defined as a feeling of pain in the first metatarsophalangeal joint[1].
It was closely related to a rich diet such as high-fat food and excessive drinking, which was only
common in the wealthy social class in the past. Nowadays, gout is explicitly defined as a
rheumatologic disease with a variety of clinical manifestations. In general, gouty arthritis (GA) has
always been the most common clinical manifestation of gout and it usually presents an acute attack.
Gout is the most common cause of inflammatory arthritis in American adults [2, 3]. Gout patients
may develop tophi, uric acid nephrolithiasis, and interstitial nephropathy with the progress of the
disease [4].

It has been shown that the incidence rate, prevalence rate, and health loss of gout are increasing in
the recent decades according to the epidemiological evidence [5-8]. As the evidence showed, the
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prevalence of males was higher than that of females [5], and there were 7.44 million cases of gout
around the world in 2017 (incidence 0.097%), with a prevalence of 41.22 million cases (0.54%) [5].
The prevalent gout cases increased by 30% from 1990 to 2015 in Northern Europe, and the gout
patients contributed to 7982 (95% UI 5431-10 800) years lived with disability in 2015, an increase
0f29% from 1990 [9]. Therefore, the global burden of gout is enormous and may increase a lot in the
future based on a large number of gout patients.

According to the available literature[10-19], gouty arthritis usually occurs in patients with
hyperuricemia and it can be induced by a variety of factors. Here, we describe a case of acute gouty
arthritis attacks caused by a great toe injury, which was successfully treated with benzbromarone and
ibuprofen.

2. Case presentation

The case was provided by a 27-year-old male medical student who has provided informed consent
for publication of the case. The medical student accidentally damaged the toenail on his left great toe
in the summer of 2019 (Figure 1, 0 h). Since he lived in a remote mountainous area, far away from
the hospital, most of the damaged toenail was removed by himself with only a small part of the root
left (Figure 1, 1 h). After that, the wound was disinfected thoroughly with hydrogen peroxide,
medical alcohol, and iodine, then wrapped with medical gauze. The wound was re-disinfected every
12 hours and then covered with gauze to prevent infection. The covering process was not sterile due
to the lack of sterile medical devices. In the first two days after the injury, the student observed a
small amount of exudate on the surface of the wound and the wound was indeed pain-sensitive
(Figure 1, Day 1-2). On the third day after the injury, the wound surface began to dry and the pain
was significantly reduced (Figure 1, Day 3). He could slowly put on his socks and shoes after the
wound was covered with a new gauze, so he took a 12-hour train ride back to campus. On the fourth
day, with the help of his classmates, he pulled out the remaining toenails without using any local
anesthetics, feeling no pain (Figure 1, Day 4). He felt that the wound had begun to heal, so he took
the bath normally, which means that he washed the wound with the bathwater. After the shower, the
wound was disinfected thoroughly and then covered with new gauze and changed every 12 hours as
before. The wound gradually dried out and healed from the fifth day until 37 days after the injury,
over half of the new toenail grew back (Figure 1, Day 5-37), and was completely restored by the 50th
day (Figure 1, Day 50).

However, there was something unexpected that happened in the meantime. On the eighth day after
the injury, the first metatarsophalangeal joint of his left foot began to redness and swelling,
accompanied with severe pain (Figure 2, Day 8), the student could not walk, bend or even touch the
first metatarsophalangeal joint. He thought it might be a sudden contracted gouty arthritis as he
realized that he was a patient with hyperuricemia (the blood uric acid value was between 480 and 530
umol/L for several years, Figure 3, Time = 0 months). With the help of his roommates, he carried
out a series of laboratory tests at the hospital. He was diagnosed with gouty arthritis as there were no
signs of infection in the results, but serum uric acid was significantly higher than normal at 523
umol/L (Table 1, Figure 3, Time = Date of diagnosis). He began to take drugs orally, including
benzbromarone 100 mg daily, ibuprofen pills 75mg twice a day, and sodium bicarbonate tablets 0.5g
three times a day. Nine days after the injury (the day after the gout attack), the swelling in the first
metatarsophalangeal joint of his left foot was much more serious than ever before. The back of his
foot was swollen (Figure 2, Day 9), and the shoes could no longer support his left foot. Also, the
joint pain significantly increased, seriously affecting his sleep, not to mention walking. However,
from the 10th day after the injury, the pain and swelling of his first metatarsophalangeal joint began
to reduce, and the swelling of his foot gradually improved (Figure 2, Day 10 and 12). By the 14th
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day after the injury (a week after the gout attack), the swelling of his left first metatarsophalangeal
joint and back of foot had subsided and the pain had been significantly relieved (Figure 2, Day 14).
He stopped ibuprofen but continued to take benzbromarone and sodium bicarbonate tablets for a week,
then he underwent a laboratory test with uric acid levels at 87 pmol/L (Figure 3, Time = 3.5 months).
Considering that the gouty arthritis was cured, he stopped taking benzbromarone and sodium
bicarbonate tablets and changed to a conservative treatment to control blood uric acid levels through
dietary adjustments. Two weeks later, he re-examined with the uric acid levels at 380 pmol/L (Figure
3, Time = 4 months). After that, he subsequently re-examined the blood uric acid on 3, 6, and 9
months after the gout attack, the level has fluctuated between 460 and 508 pmol/L (Figure 3, Time
= 6-12 months). Now, the student plans to follow a strict diet under the guidance of his teacher to
prevent a recurrence of gout

. '!

Figure 1: The healing process after toenail injury. Oh: Initial post-traumatic appearance; 1h: The
appearance of the damaged nail after removal; Day 1: The first day after the trauma, Day 2 to Day
50 and so on.
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Figure 2: The appearance of first metatarsophalangeal joint and back of foot during gouty arthritis
attacks. Day 8: The first day of gouty arthritis attacks, and the eighth day after the trauma, Day 9 to
Day 14 and so on.
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Table 1: Laboratory test results at the time of diagnosis

Figure 3: The blood uric acid value fluctuation curve. The lowest value was measured 2 weeks after

Test Value unit Value range
White blood cell count 7.33 1079/L, 4~10
Red blood cell count 4.56 10~12/L 4~5.5
Hemoglobin 142 g/L 120~160
Platelet count 205 107M9/L 100~300
Lymphocyte percentage 32.10 % 20~40
Neutrophilic granulocyte percentage 57.20 % 50~70
Eosinophils percentage 1.50 % 0.5~5
Basophil percentage 0.10 % 0~1
Lymphocyte count 2.35 10M9/L 0.8~4
Neutrophil count 4.19 10M9/L 1.8~6.3
Eosinophil count 0.11 10"9/L 0.05~0.5
Basophil count 0.01 1079/L 0~0.1
Erythrocyte sedimentation rate 9 mm/h Male: 0~15
C reactive protein 4 mg/L <5
Uric acid 523 pmol/L 149~450
Serum creatinine 62 umol/L 53~106
Blood urea nitrogen 5.6 mmol/L 2.9~7.5
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3. Discussion

As a clinical syndrome, gout is characterized by increasing deposition of urate and monosodium
urate (MSU) crystal in tissues, leading to arthritis, tophi, nephrolithiasis, and urate nephropathy[20-
22]. The clinical characteristics of gout are due to the inflammatory response to MSU crystals[23].
The renal and gut excretion of urate is the main factor in regulating serum urate[24], and the root
cause of gout is that the uric acid level increased chronically and exceeded the saturation point for
MSU crystal formation. The first manifestation is mainly a peripheral joint synovitis attack with
severe pain, which is always called acute self-limiting attacks. With the development of gout, joint
injury and deformity, chronic usage-related pain, and subcutaneous tophus deposition can be
eventually developed [25]. Although the exact pathogenesis of gout is still unclear, more and more
evidence suggests that genetic factors, environmental factors, and immune imbalance may be
involved in the development of gout [26]. A recent review[25] also shows that some ethnic groups
are particularly susceptible to gout, supporting the importance of genetic predisposition.
Socioeconomic and dietary factors, as well as comorbidities and drugs that may influence uric acid
levels and/or promote MSU crystal formation, are also important in determining the risk of
developing clinically significant gout[25]. As gout occurs due to the inflammatory response to MSU
crystals, the effective treatment strategy is crystal dissolution [23]. In clinical practice, non-steroidal
anti-inflammatory drugs, colchicine, or corticosteroids are often used to treat GA [3, 27, 28].

The prevalence of gout has continued to rise for decades, especially in the United States. The
number of outpatients hospitalized for gout increased three times from 1993 to 2009, with the most
significant increase after 2003[29]. Another study[30] showed that the number of gout admissions in
Australia and New Zealand increased significantly during 2009-2014, gout has become an
increasingly serious problem affecting Australian individuals and the community as a whole. The
incidence rate of acute GA in the Chinese mainland was also increased from 2000 to 2014 due to
changes in diet and population structure[31]. The social burden of gout is enormous worldwide.

Although GA is a self-limited noninfectious inflammatory disease, long-term prophylactic gout
therapy should be considered to prevent or reduce the risk of recurrent acute GA. The prophylactic
gout treatment mainly includes nonpharmacologic and pharmacologic strategies, the former is
recommended for all patients with a history of gout. Herein, an early diagnosis of GA has important
clinical significance for early prevention of gout.

Many factors are leading to GA in patients with hyperuricemia. Bottiglieri et al.[11] described a
case of GA attacks induced by gemcitabine chemotherapy in a 66-year-old Caucasian male after
pancreatic surgery. With the prophylactic medications consisting of allopurinol 100 mg and colchicine
0.6 mg daily during the whole period of gemcitabine chemotherapy could prevent GA attack.
Mohamed et al.[10] reported a case of acute gouty monoarthritis of the left ankle in a 58-year-old
female with chronic renal insufficiency. After the cryoablation of a 3.8 cm left renal cell carcinoma,
the patient's symptoms disappeared after intravenous Solumedrol. Einarson et al.[12] presented a case
of a patient with a history of GA attacks who suffered similar attacks after receiving cimetidine and
ranitidine. He felt no attacks again during the therapy with H2-receptor antagonists. Van et al.[13]
reported a case of a gout patient who experienced an attack in the third month of pregnancy, and her
attack was well controlled by hydrocodone and allopurinol. It was hypothesized that her pregnancy
resulted in insulin resistance, reducing the renal excretion of urate, and eventually provoked the flare.
Alici et al.[14] presented a case of a 58-year-old hypertensive man with several episodes of pain and
swelling in the first interphalangeal joint of the right great toe. The appearance and recurrence of
symptoms occurred after sildenafil was used, and there were no symptoms after withdrawal of the
drug. The gout was diagnosed based on the synovial fluid analysis. Dhaese et al.[15] reported a case
of'a 51-year-old white male normouricemic renal transplant recipient, who suffered from consecutive
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attacks of severe neck, wrist, and ankle pain, accompanied by a persistent fever, did not respond to
empiric antibiotic treatment. The MSU crystal was found through the analysis of aspirated ankle joint
fluid, and colchicine treatment significantly improved the clinical condition of the patient. Choi et
al.[16] described a case of acute GA after percutaneous radiofrequency thermal ablation for a
hepatocellular carcinoma lesion in a 71-year-old male patient with underlying chronic renal
insufficiency. Ji et al.[29] reported a case of a 52-year-old male patient with secondary gout due to
primary myelofibrosis. After the treatment of primary myelofibrosis, the gout symptom was partially
alleviated. Pela et al.[18] reported their observation of 5 patients (3 males and 2 females) aged 13-18
years and developed gout 2-84 months after renal transplantation. Calderon et al.[19] reported a case
of'a 69-year-old male patient with asymptomatic hyperuricemia who developed gout for the first time
after a carpal tunnel release. Besides, a study[32] found that the frequency of GA in Japanese patients
with end-stage renal disease (ESRD) was similar to that in the general population with hyperuricemia.
It was slightly lower before dialysis and significantly lower after dialysis. Another study[33] reported
a significant improvement in GA in dialyzed ESRD patients, with 70% of the patients had no
recurrence of painful attacks, and the attack frequency decreased 50% in 30% patients. Although all
patients had persistent hyperuricemia and more than 45% dialyzed ESRD patients had elevated uric
acid levels, new-onset GA was extremely rare, even after 20 years of hyperuricemia.

This article reported a rare trigger of GA, hyperuricemia combined with a great toe trauma, which
was worthy of clinical attention. When the first metatarsophalangeal joint swelling and severe pain
occurred in patients with a broken great toe, acute GA attacks should also be considered, and the drug
treatment was effective. To avoid an acute attack of GA, hyperuricemia patients should control the
level of uric acid and diet strictly in their daily life.
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