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Abstract: Mesotherapy is a popular treatment that delivers substances deep into the skin but induces foreign body-type granuloma-
tous reactions. However, such reactions caused by unauthorized use of topical tranexamic acid products in mesotherapy have never
been reported before. We herein demonstrated a case of a 33-year-old woman with multiple mesotherapy-induced foreign body-type
granulomas disseminated across her face. The patient was diagnosed with echo-color Doppler (ECD) and successfully treated with
medications including minocycline hydrochloride. Then, we reviewed the differential diagnosis and current treatment for foreign body-
type granulomatous reaction.
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Introduction

Mesotherapy is a widely appreciated invasive technique in which microinjections of medications are delivered to dermis
or deeper skin layers. Ease of operation and better transdermal permeation ability than topical application contributed to
the popularity of the mesotherapy.! Numerous adverse effects on account of mesotherapy have been reported, such as
granulomatous reactions caused by products including phosphatidylcholine, deoxycholate, buflomedil, silica, carnitine,
and many others.” Tranexamic acid (TA) is a plasmin inhibitor which is normally used for preventing excessive bleeding,
while it is also described as a safe and promising treatment for melasma.> However, foreign body-type granulomatous
reaction caused by intradermally injecting topical TA products has never been reported before. Currently, there is no
standardized treatment for foreign body-type granulomatous reaction, intralesional injections of corticosteroids and
surgery are often used but not always effective.”

Case Report

A 33-year-old woman presented to our hospital complaining of facial swelling, subcutaneous nodules spread over her
face, accompanied by foreign body sensation for 28 days. The patient stated that after the last mesotherapy with
a mixture of hyaluronic acid (HA), vitamin C, and TA solution, she experienced unexpected redness, swelling, and
pain in the intervention sites. She had safely received mesotherapy with the same HA and vitamin C from this institution
before to treat melasma. The TA solution was intended for topical use, but clinicians erroneously used it in mesotherapy.
Approximately 10 days after the mesotherapy, the patient found several bean-size subcutaneous nodules that increased
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over time scattered across her face, with only swelling persisted. The patient went to clinics and hospitals for remedies
and received fluid infusion and oral medications. Three-day fluid infusion [compound glycyrrhizin (CG), 10mL/d,
dexamethasone, 2mg/d, clindamycin phosphate, 0.9g/d] relieved her swelling without affecting the nodules, but swelling
recurred 2 days afterwards. Then, she reported to our hospital for treatment of the nodules and prevention of the
reoccurrence of the facial swelling (Figure 1).

Physical examination revealed several nodules on both sides of her cheek, forehead and chin, the nodules had distinct
borders and hard texture without causing itch or pain. Most of the nodules were deep in the skin and were only visible
when pressure was applied from the interior of the mouth with the tongue. The largest nodule, however, was around bean
size, which was palpated about 1cm under the inner corner of the left eye, protruding from the skin. Irregular brown
macules were symmetrically scattered over the bilateral eyelids and malar aspects of the face. No other abnormality was
noticed during the rest of the clinical examination. Since the patients declined biopsy, an echo-color Doppler (ECD) was
applied approximately 4 months after the culprit mesotherapy. ECD detected several inhomogeneous hypoechoic nodules
exhibiting vascular supply in the face and forehead. The biggest nodule was on the left side of the face (5*7*6mm), with
distinct borders and an irregular shape. The enhanced echogenicity and increased blood flow signal were detected in the
granulomatous peripheral fat layers (Figure 2a-d).

A diagnosis of foreign body granuloma was established, and the patient received treatment with minocycline
hydrochloride (50mg/night), 0.03% tacrolimus cream, CG (40mL/d infusion), vitamin C (10mL/d infusion) and local
microwave physiotherapy for 17 days during her stay in the hospital. The swelling improved substantially, and nodules
became much softer and smaller but still palpable (Figure 3). Minocycline hydrochloride (100mg/night) and 0.03%
tacrolimus cream (applied when having pruritus sensation) were continued for 4 months after the patient was allowed
home. The cosmetic appearance of the patient significantly improved, the sizes of the granulomas decreased significantly,
and pruritus and swelling did not reoccur according to a 7-month follow-up (Figure 4).

During the treatment, the patient received rigorous photoprotection and was advised not to consume spicy food.
Melasma on the face of the patient progressed, while no other discomfort was reported.

Figure | Photograph of the patient’s face before treatment. Facial swelling on the entire face and a protuberance under the inner corner of the left eye are observed. The
symptoms developed on areas that received the mesotherapy injections.
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Figure 2 Echo-color Doppler (ECD) images of the patient 4 months after the mesotherapy. (a) ECD images of the left side of the face. Inhomogeneous hypoechoic nodules
with distinct borders and irregular shapes were detected in the subcutaneous layer (the biggest was 5¥7*6mm), with increased vascularity and enhanced echogenicity of the
fat layer. (b and c) An ECD image of the right side of the face. The echogenic enhancement and increased blood flow signal were detected in the fat layer, with fewer
hypoechoic nodules compared to the left side. (d) An ECD image of the forehead. Several hypoechoic nodules with distinct borders and irregular shapes were detected in
the subcutaneous layer. The echogenicity of the peripheral fat layer was enhanced.

Figure 3 Photograph of the patient after |7 days of treatment in hospital with minocycline (50mg/night), 0.03% tacrolimus cream, CG (40mL /d infusion), vitamin C (10mL/d
infusion) and local microwave physiotherapy.

Discussion

Various chemicals are used in mesotherapy to exert diverse actions; thus, different injectants may has differing adverse
effects.” Over the years, HA, produced naturally in the body, have been the mainstay injections of mesotherapy for skin
rejuvenation, by affecting cell proliferation and enhancing mRNA expression through human fibroblasts. HA rarely
incurs adverse reactions according to clinical practices, with overall rates of foreign body-type granulomatous reaction
from 0.04% to 0.4%.%” Moreover, the patient had safely received mesotherapy with the same HA and vitamin C before
without any complications, which helped exclude the possibility of vitamins and HA causing the disease.
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Figure 4 Photograph of the patient after 4 months of treatment at home with minocycline (100mg/ night) and 0.03% tacrolimus cream.

Mesotherapy induces infectious and noninfectious complications. Mycobacterium infections are the most frequently
published infectious complications, the treatment of which can be difficult due to antibiotic resistance.” Though the main
adverse events reported were infectious, several noninfectious adverse reactions in isolated cases were also described,
including foreign body-type granulomatous reaction, nodule formation, abscesses, panniculitis, fat necrosis, cyst forma-
tion, ulcer formation and alopecia.’

Correspondingly, intradermal injection of drugs that are not approved for transdermal delivery is dangerous. Invasive
administration of topical products via injecting, tattooing, microneedling and electroporation has been reported to induce
a granulomatous reaction. The nonfunctional components including metals, silica and so on in topical products might
cause problems. Impurity of the topical products can also incur complications.®

TA is a plasmin inhibitor that is used for preventing excessive bleeding. It significantly reduces the Melasma Area and
Severity Index (MASI), which is a well-recognized index for quantifying the severity of melasma.’ Due to the limitations
on the quantity and quality of the current studies, the advantages in the clinical efficacy and side effects of mesotherapy
compared with other administration methods are unclear. Most studies showed TA delivered through mesotherapy
induced very minor and transient side effects usually including erythema, irritation, dryness, and scales.” Two rare
cases of hypopigmentation were also reported.'® However, foreign body-type granulomatous reaction as a side effect of
TA mesotherapy treatment has not been described before.

Diagnosis of foreign body granuloma primarily depends on its clinical manifestations. It can develop rapidly or
slowly after the injection of dermal fillers and is characterized by a noninflammatory granulomatous tissue which
increases in size over time, to the size of a pea or bean.” The granulomatous reaction is the attempt of the body to remove
the intrusive materials that macrophages fail to eliminate.!' Accompanying symptoms include persisting or transient
swelling, itch, edema, erythema, change in pigmentation and pain in some situations. Despite the self-limited nature of
the disease, foreign body granulomas take years to resolve.” Histologically, foreign body granulomas caused by
biological substances such as hyaluronic acid or collagen mainly present with palisaded granulomatous tissue composed
of giant cells and macrophages, while lipogranulomas caused by longer lasting artificial substances such as silicone fluids
usually show vacuoles of various sizes, surrounded by lymphocytes, plasma cells, eosinophils, and scattered giant cells.®
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Echo-color Doppler (ECD) is extensively used in the dermatological field for visually evaluating lesions.
A retrospective study showed promising application value of ECD with 90% sensitivity and 78% accuracy on identifying
granulomas and the fillers. On sonography, HA implants are visible as anechoic round structures resembling pseudocysts,
while the mixed formulation of HA and lidocaine appears as pseudocysts with inner echoes (debris) and septa. Lipofilling
usually appears as an area of hyper-echogenicity with regular margins. In contrast, non-absorbable fillers such as silicone
fluids are hyperechoic and show a posterior reverberation or scattering artifact.'> Therefore, ECD should be included in
auxiliary examination when patients decline biopsy.

Several diseases are easily confused with foreign body granuloma (Table 1). Nodules are easily mistaken for foreign
body granulomas, which usually occur around the mouth and eyes when dermal fillers are injected superficially,
commonly resulting from operational errors. In contrast to granulomas, nodules are uniform in size, harder in palpation,
whiter in color and do not grow, because they are encapsuled in a fibrous coating with little cellular reaction. In some
cases, the histology of nodules is similar to foreign body granulomas, with dense foreign material, macrophages and giant
cells, which are hard to differentiate and diagnose.”® Surgical removal is the most adapted way to resolve nodules.
Besides, delayed hypersensitivity should also be taken into consideration in terms of differential diagnosis. The onset of
the reaction (usually 1 month after the filler injections) and a positive skin test are key clinical features of delayed
hypersensitivity reactions that are different from foreign body granuloma. However, their histological features are similar.
Treatment with orally administered steroids helps the condition.'?

Treatment with minocycline for foreign body-type granulomatous reaction is efficient. Conventionally, granulomas
can be treated with intralesional or systemic use of corticosteroids or surgery.* The patient had received dexamethasone
intravenously with temporary satisfying results, but the sudden rebound of swelling implied long-term usage of
corticosteroids was needed, which would incur complications. Surgical removal was also precluded for the large number
and the fluctuation in size and location of the granulomas. Alternative treatments are needed, such as UV light therapy,
antihistamines, tacrolimus, minocycline, and immunosuppressive agents.® Minocycline is an antibiotic that effectively
inhibits granulomatous processes in both infectious and non-infectious granulomatous diseases. Its anti-inflammatory
property largely relies on inhibiting neutrophil chemotaxis, and direct anti-granuloma activities depend on the inhibition
of protein kinase C, which is critical in foreign body-type granulomatous reaction.'* Minocycline can be used alone or as
an adjunct with other drugs. Amongst the treatments, rifampin, ofloxacin, and minocycline hydrochloride combination
therapy and minocycline monotherapy were reported to be effective on granuloma annulare and silicone granuloma
respectively.'> Additionally, tumor necrosis factor-a blockade was also found to be feasible in treating recalcitrant
silicone granulomas resulting from silicone injections on facial skin.'® In this case, good results were drawn from
empirical treatment with once-daily regimen of CG, 0.03% tacrolimus cream and minocycline per day for the first 17
days in the hospital; minocycline and 0.03% tacrolimus cream for the rest months at home. CG is also anti-inflammatory,
it was discontinued as 1.V. was not available at home. Minocycline was used throughout the entire treatment period, and
discontinuation led to a return of symptoms; therefore, minocycline is the key medication of this treatment protocol.

Table | Differential Diagnosis of Foreign Body Granuloma

Granulomas

Delayed Hypersensitivity

Nodules

Onset

Location
Size

Shape

Persistence
Accompanying symptom

Cause

6-24 months

Solitary nodules at all Injection sites
simultaneously.

Grow to the size of a bean, larger than the

volume injected.
Involve adjacent tissues.

1-5 years if untreated.

Skin discoloration, edema. Alleviation and
aggravation alternated.

Unclear.

I month

At all injected sites at the same time.
Similar to granulomas.

Similar to granulomas.

| year if untreated.

Erythema, edema, an indurated papule,

a nodule, and/or itching.

Hypersensitivity.

Several weeks

Solitary lumps at Superficial injection
sites.

Remain the even size of a pea, same as
the volume injected.

Remain confined.

Until absorption if untreated (might be
permanent).

Similar to granuloma.

Technical error.
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However, further research is needed on the mechanism of minocycline treating foreign body-type granulomatous
reaction.

Conclusion

Foreign body-type granulomatous reaction caused by the unauthorized use of a mixture containing topical TA products in
mesotherapy is previously unreported. The case presented in this report demonstrates the potential severity of such
a reaction, which can result in subcutaneous nodules and swelling. When patients refuse to undergo a biopsy, ECD
should be considered as an additional diagnostic test. This patient was successfully treated using minocycline hydro-
chloride and other medications. However, there is no standardized treatment for foreign body-type granulomatous
reactions, and further research is needed to develop effective treatment protocols. Mesotherapy for skin rejuvenation,
which involves the use of HA and vitamins, is generally considered safe. Meanwhile, caution should be exercised when
using other injectables, and only authorized products should be used.
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