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Abstract: Use of stem cells to treat various diseases in dermatology has been of interest. 
Conditioned media with the growth factors secreted from stem cells has been used as 
a topical agent. We report a case of foreign body granulomas that appeared days after dermal 
injection of the conditioned media mimicking scars at all injection sites. 
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Introduction
Use of stem cells in dermatology to treat various diseases and injuries including 
lipodystrophies, burns, connective tissue diseases, and aging has been in the limelight 
for several years. While some approaches focus on directly transplanting stem cells to 
repair tissue damage, others concentrate on using molecules secreted by stem cells to 
facilitate tissue repair. Conditioned media containing growth factors secreted by stem 
cells have shown effects in wound healing, skin rejuvenation, and hair loss.1 Paracrine 
effects of cytokines and growth factors including epidermal growth factor, fibroblast 
growth factor 2, fractalkine, granulocyte macrophage colony stimulating factor, inter-
leukin 6, platelet-derived growth factor-AA, and vascular endothelial growth factor, 
secreted by stem cells may be responsible factors for skin rejuvenation.2 Along with 
skin’s intrinsic age-related decline of restorative properties, extrinsic factors, such as 
ultraviolet light, induce skin aging through elastosis and increase of reactive oxygen 
species.3 Diverse skin rejuvenation treatments include topical products including 
topical retinoids, less invasive methods such as chemical peels, and more invasive 
treatments like dermal fillers. Conditioned medium proved its efficacy in skin rejuve-
nation when applied as a topical agent. Human stem cell conditioned medium com-
bined with microneedling showed clinical improvement in pigmentation, erythema, 
and wrinkles in a randomized, controlled, blinded split-face study of 25 human 
subjects.4 Though dermal injection of conditioned media had not been reported in 
literature, injection of growth factors through platelet-rich plasma matrix have been 
studied. The injection stimulated dermal collagen formation and angiogenesis.5 

Conditioned media have been produced as pharmaceuticals and proved its efficacy in 
augmenting regenerative effects of cosmetic laser therapy.6–8 Herein, we report a case 
of multiple foreign body granulomatous reactions at injection sites of conditioned 
medium obtained from human umbilical cord blood-derived stem cells.
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Case Report
A 54-year-old male presented with multiple relatively 
well-demarcated yellowish papuloplaques distributed in 
a grid pattern on the anterior of his neck (Figure 1). The 
patient had received a local injection of medium contain-
ing 89 active ingredients including growth factors obtained 
from human umbilical cord blood-derived stem cells to 
reduce neck wrinkles at a private clinic 7 months ago. The 
lesions appeared 3–4 days after the injection. A 4 mm 
punch biopsy of a papule was obtained at the first visit, 7 
months after the lesions appeared. Histopathologic exam-
ination revealed a well-demarcated collection of macro-
phages around foreign materials. Multi-nucleated giant 
cells were detected at higher magnification (Figure 2). 
Alcian blue staining was negative and Periodic acid- 
Schiff (PAS) staining did not reveal any fungal spores or 
hyphae (Figure 3). The patient had been a hepatitis 
B carrier and taken antiviral agents such as tenofovir for 
30 years. The patient was diagnosed with hepatocellular 
carcinoma 6 months after the injection, but was otherwise 
healthy.

Discussion
Mesenchymal stem cells are multipotent cells that can be 
isolated from various sources such as bone marrow, adi-
pose tissue, and umbilical cord blood, and are not asso-
ciated with ethical concerns in contrast with their 
counterparts. Consequently, these cells have been used in 
various studies. A previous report showed that the RNA 
level of the rejuvenation factor Growth Differentiation 
Factor 11 is higher in mesenchymal cells derived from 
umbilical cord blood than in those derived from bone 
marrow and adipose tissue in vitro.9 In vivo topical appli-
cation of conditioned media of umbilical cord blood- 
derived mesenchymal stem cells elicits anti-wrinkle and 
collagen-stimulating effects in humans.9

Growth factors and cytokines are hydrophilic mole-
cules with molecular weights of more than 15,000 
Daltons and consequently their penetration of the epider-
mis is a concern.10 Intradermal injection of growth factors 
rejuvenates skin and improves skin texture, thickness, and 
viscoelasticity.11 Although local injection of growth fac-
tors directly affects the dermis, other methods of 

Figure 1 Clinical characteristics of the patient. Granulomas presented in the patient as multiple yellowish papuloplaques distributed in a grid pattern on the anterior of the 
neck were found at all injection sites. (A left view, B front view, C right view).

Figure 2 Histopathological characteristics of the patient. Dermal granuloma was found on histological examination of lesional skin with a well-demarcating feature. 
Macrophages and multi-nucleated giant cells were found along the periphery of the granuloma. (A hematoxylin-eosin, ×40, B hematoxylin-eosin, ×200).
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delivering these molecules through the skin have been 
studied. Exosomes derived from human umbilical cord 
blood can permeate human skin and induce collagen 
synthesis, resulting in skin rejuvenation.12

A granuloma is an aggregation of macrophages result-
ing from inflammation. Foreign body granulomas in peo-
ple who have received dermal fillers simultaneously 
develop months after injection at all injection sites. The 
latent period between the time of dermal filler injection 
and development of the lesions that measures up to months 
and formation at all injection sites are reportedly clinical 
features that differentiate a granuloma from an early 
implant nodule, which develops within weeks as a single 
nodule. This may be explained by non-allergic chronic 
inflammation in granulomas triggered by dermal fillers.13 

However, rare cases of granulomas appearing within 
weeks or even days have been reported.14,15 In this case, 
skin lesions appeared after several days at all injection 
sites, mimicking granulomas. Although a patch test with 
the medium was not conducted at the clinic, the short 
interval between the injection and the development of 
skin lesions suggests that the reactions may be allergic.

The histology of nodules is similar to foreign body gran-
ulomas, with dense foreign material and giant cells, which 
are referred to as foreign body reaction.16 Foreign body 
injection elicits a response through both acute and chronic 
inflammatory responses. In the acute phase, neutrophil 
recruitment and protein adsorption take place, while in the 
chronic phase, aggregation of monocytes and migration of 
fibroblasts are seen. Macrophages, differentiated from mono-
cytes, fuse to form foreign body giant cells. Interferon 
gamma and tumor necrosis factor alpha play a role in the 
response. Matrix deposition by fibroblasts may produce 

a fibrous capsule.17 In granulomas, the fibrous capsule sur-
rounding the nodules are absent. Rather, the borders of gran-
ulomas expand fingerlike into surrounding tissue.16 In this 
case, the border was well defined by fibrous tissues, suggest-
ing the skin reactions at all injections sites to be foreign body 
reactions, alike nodules.

Although foreign body reactions are less dramatic after 
resorbable implants than permanent fluidal implants, for-
mation of late foreign body granulomatous reaction had 
been reported in re-absorbable dermal fillers including 
hyaluronic acid and poly-hydroxyethyl-methacrylate sus-
pended in hyaluronic acid.16,18,19

The injected volume, repetition of injections, impuri-
ties, particle size, particle surface, and hydrophilicity are 
reported to influence granulomas arising after dermal filler 
injections.13 Although the medium injected in the current 
case did not contain filler materials, it caused dermal 
foreign body granulomatous reactions similar to those 
caused by dermal fillers and therefore the aforementioned 
factors may have played a role. A previous report sug-
gested that hypoxic conditions and transduction of specific 
genes into stem cells during the culturing process increase 
the levels of regenerative components in conditioned 
media.20 While various types and high concentrations of 
proteins may be beneficial in terms of regenerative 
potency, it may need to be confirmed that the proteins do 
not cause impurities to ensure safety. Purification of con-
ditioned media may reduce the risk of granulomatous 
reactions.

Data are lacking about which anatomical sites are 
vulnerable to formation of granulomas. A previous retro-
spective review of patients who developed nodules after 
filler injections revealed that the lips were the most 

Figure 3 Immunohistochemistry of the patient. The granuloma of the patient was not immunohistochemically stained with PAS or Alcian blue, revealing no fungal infection 
or mucin deposition. (A PAS, ×100, B Alcian blue, ×100).
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common location, followed by the nasolabial folds and 
cheeks.21 Regarding nodules, previously in literature, 
lips and periorbital areas were termed “dynamic areas” 
with frequent muscle movements and little subcutaneous 
fat, making the area not suitable for calcium hydroxyla-
patite filler injections.22 49% of nodules were reported 
on the “dynamic” areas after calcium hydroxylapatite 
filler injection.22 The neck also shares the “dynamic” 
property, requiring caution in procedures within the 
area. A case of subcutaneous foreign body granuloma 
has been reported after neck dissection and adjuvant 
radiation.23 Procedures on the neck may require caution.

This study highlights the complication caused by der-
mal injection of stem cell conditioned media. The case is 
interesting in that clinically, the skin reactions occurred at 
all injection sites simultaneously mimicking granuloma, 
while histologically, the presence of fibrous capsule was 
similar to foreign body reaction of nodules.

Conclusion
Dermal injection of stem cell conditioned media may 
induce foreign body granulomas, the nature of which 
requires further investigation.

Abbreviation
PAS, periodic acid-Schiff.

Ethics and Consent Statements
The patient provided informed consent to publish their case 
details and any accompanying images. Institutional review 
board of Asan Medical Center waives institutional approval 
for case reports when the patient consent is attained, according 
to “Article 13 of the Bioethics and Safety Act”, the law 
enacted in Korea since 2014. In this case, patient consent 
form was written by the patient, waiving institutional approval 
for publish of the case details.
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