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Abstract: The incidence of adverse events after hyaluronic acid filling is gradually increasing. In addition to acute reactions in 
the early postoperative period, there have been some cases of delayed inflammatory reactions. However, such events are rarely 
reported in Asia, which may be due to atypical symptoms, long intervals, and misidentification of the product quality. Herein, we 
present a case in which erythema of the neck appeared three weeks after hyaluronic acid injection into the neck lines and 
a delayed inflammatory reaction was diagnosed. Watchful waiting was performed, and the erythema subsided spontaneously after 
two weeks. This case suggests that in patients with a history of hyaluronic acid injections who develop allergic and inflammatory 
reactions after an interval, it is important to consider whether the reaction is a delayed inflammatory reaction, and if aggressive 
intervention is necessary. 
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Introduction
Hyaluronic acid (HA) is globally the second most common non-surgical aesthetic procedure after botulinum toxin. 
As such, complications from HA injections are increasing. Delayed inflammatory reactions (DIRs) are a relatively 
rare complication and often mistaken for common infections or not related to HA due to an insidious onset and 
diverse manifestations. Herein, we present a case of DIRs after HA injection three weeks. The patient developed 
transient erythema on the neck that spontaneously resolved within two weeks, which deserves our attention and 
consideration.

Case Presentation
A 30-year-old female patient had received a HA (Hearty 1.5; Imeik Technology Development Co., ltd., Beijing, 
China.) injection in the neck at a private clinic three weeks previously, with no adverse reactions. The patient 
suddenly noticed erythema on the neck (Figure 1A) but made no timely visits due to work commitments. We 
instructed the patient to take neck photographs daily (Figure 1B and C). The patient was treated with alcohol and 
erythromycin ointment which was applied externally and monitored daily. She visited our hospital on the 
fourth day. The patient reported a previous HA (Restylane; Q-Med AB, Uppsala, Sweden) injection in the chin 
at a private clinic five years ago, and that no adverse reactions had occurred within five years. Moreover, she had 
received the third dose of the COVID-19 vaccine (Changchun Institute of Biological Products Co., Ltd., Jilin, 
China) five months ago, and experienced no adverse reactions after the three vaccinations. A month ago, she 
reported having a fever due to cold and recovered within a few days. She had undergone root canal therapy 10 
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days prior, during which time minocycline ointment was used. Recently, she reported no exposure to special 
substances or local application of drugs. Physical examination revealed linear erythema on the neck with pruritus, 
which was soft and painless (Figure 1D). Ultrasonography (US) revealed no subcutaneous abnormalities. Blood 
tests revealed normal immunoglobulin E (IgE) levels and erythrocyte sedimentation rates. The patient was 
instructed to continue erythromycin ointment application. After two weeks, the erythema resolved spontaneously 
(Figure 1E–H). At follow-up after six months, the patient had no recurrence.

Discussion
DIRs caused by HA injection have been reported since the 1990s. However, only a few cases have been reported in 
China and Asia. Recently, two cases of DIRs after neck-line injections have been reported in China.1,2 Clinically, 
DIRs after HA injection manifest as discoloration, erythema, local tissue sclerosis, painful nodules, and edema. 
However, many cases are considered to be hypersensitivity reactions.3 Some scholars have defined the onset time of 
DIRs as reactions occurring 2–4 weeks or more after HA injection. While experts favored viral or bacterial 
infectious triggers, the term hypersensitivity was rejected in favor of inflammation for broader coverage, with 
prevalence ranging from 0.3% to 4.25%.4 Moreover, they reported other potential triggers for DIRs including 
previous or recent dental procedures, low-quality products, combinations of different products, active sinusitis, and 
inappropriate techniques.4,5

In this case, the patient had a fever a month ago, combined with root canal therapy ten days earlier, both of 
which may have induced DIRs. However, the patient had also been injected with HA 5 years prior and had fever 
or flu during this period without experiencing any abnormality. Therefore, we speculated that root canal therapy 
is more likely to cause DIRs. Although root canal therapy is currently recognized as a good method for the 
treatment of dental pulp and periapical diseases, it may also release toxins and bacteria, which can cause 
systemic diseases.6

Due to the particularity of neck-line injection, diagnosis is not easily influenced by other factors, thus indicating HA. 
However, in the event of an uncertain diagnosis or failed treatment attempts, the search for a definitive diagnosis is 
warranted, often requiring biopsies with histological examination, tissue cultures, and polymerase chain reaction analysis 

Figure 1 Changes in neck erythema in the patient. (A). Neck erythema on the 1st day; (B). Neck erythema on the 2nd day; (C). Neck erythema on the 3rd day; (D). Neck 
erythema on the 4th day; (E). Neck erythema on the 5th day; (F). Neck erythema on the Day 8; (G). Neck erythema on day 10; (H). Neck erythema on day 14.
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of tissue samples. Fluorescent in situ hybridization may also be used,7 and US is useful for clarifying the extent of the 
lesions.8 Blood tests, such as routine blood tests, total serum IgE, erythrocyte sedimentation rate, and C-reactive protein, 
are helpful to further clarify the diagnosis.9

In the three years since the global outbreak of COVID-19, more than ten cases of DIRs have been reported 
internationally. During a period ranging from 4 months to 3 years after HA filling, COVID-19 vaccination or 
COVID-19 infection resulted in DIRs at the filling site. DIRs can occur after the first COVID-19 vaccination and 
can present following the booster injection, despite the patients having been fine after the previous vaccination.10 

Although the correlation and regularity between the vaccine and DIRs cannot be elucidated thus far, the time of 
onset of DIRs and time of vaccination are highly suggestive. These cases have drawn international attention and are 
yet to be reported in the Chinese population. In addition, there have been reports of DIRs following vaccination for 
rabies and tetanus.11 This event was not considered related to the vaccine as the vaccination time had exceeded 5 
months, and no adverse events occurred in any of the three vaccinations. However, this case needs to be of concern 
to researchers in China, especially for patients who have not been filled with HA. Patients can consider filling after 
a sufficient period following vaccination to avoid DIRs. For such patients, oral administration of angiotensin- 
converting enzyme inhibitors may have unexpected efficacy; however, the safety and feasibility of this treatment 
requires further study.12

A relatively well-established treatment process for DIRs has been proposed by experts.13 For those with 
relatively mild symptoms that improve on their own, especially superficial ones, watchful waiting can be performed, 
as reported by Li et al1, and in this case. In contrast, for patients with more severe symptoms that do not subside, 
antibiotics, glucocorticoids, hyaluronidase, immunosuppressive agents, and surgical treatment can be used. Due to 
the rare incidence and reports of DIRs, symptoms may be mistaken for a general infection and treated too positively 
with medication. Some articles in China consider DIRs to be product-related and recommend positive use of 
antibiotics or glucocorticoids.14 Therefore, more studies are needed for the diagnosis and treatment of DIRs in 
the Chinese population.
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HA, Hyaluronic acid; DIRs, Delayed inflammatory reactions.
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