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Abstract.

Background: Infections following aesthetic thread implantation may cause
abscesses, tissue damage, and the need for thread removal. Microbiological
evaluation under standardized implantation conditions may complement clinical
complication reports and inform assessments of procedural safety.Objective: To
assess bacterial growth on mannitol salt agar (MSA) in tissue swab samples
collected around thread implantation sites in guinea pigs. Methods: This descriptive
microbiological analysis presents three thread implantation groups from a parent
laboratory experiment, comprising nine female guinea pigs receiving polydioxanone
(PDO), polycaprolactone (PCL), or APTOS NAMICA. All study thread products
held marketing authorization from the Indonesian Ministry of Health and were
implanted aseptically. Each group comprised three animals, with one animal
euthanized on each of days 3, 7, and 21. Four sites per animal yielded 36
subcutaneous tissue swab samples. MSA cultures were incubated at 37°C for 24-48
hours. Findings were summarized as the number of samples showing growth relative
to the number examined. Results: No colonies grew in any of the 36 samples
obtained from nine animals. At each sampling time, all 12 samples from three
animals were culture-negative. The same finding was observed in all three
groups.Conclusion: No bacterial growth was detected on MSA in tissue swab
samples collected around implantation sites through day 21 under the study
conditions. These findings provide culture data following aseptic implantation of
authorized thread products, with interpretation limited to the sampling sites,
observation period, and methods used. Selection of authorized thread products and
consistent aseptic technique remain important considerations for procedural safety.
Keywords: aesthetic threads; thread lifting; bacterial colonization; mannitol salt

agar; aseptic technique and guinea pigs.

l. INTRODUCTION

Aesthetic thread implantation introduces biomaterials into tissue through skin penetration.
Contamination control is therefore essential because microorganisms may enter through puncture sites,
instruments, or implanted materials. Although thread lifting is minimally invasive, infection remains a
clinically important complication. A meta-analysis by Niu et al. encompassing 26 studies reported a pooled
infection incidence of 2% after facial thread lifting.[1] In a referral series by Li et al., infection was identified
in 17 of 190 patients presenting with complications (8.9%).[2] The latter figure represents the proportion of
infections among patients with complications rather than the incidence among all patients undergoing thread
lifting.

The consequences of infection may extend beyond transient erythema or swelling. Surowiak reported
abscesses along the tracks of four PDO threads, requiring thread removal and leaving residual deformity
after the inflammation had subsided.[3] Joethy et al. isolated Staphylococcus aureus from wound cultures in
a patient with facial abscesses and preseptal cellulitis following thread placement in a nonsterile setting.[4]
These reports highlight the importance of preventing contamination from the preparation stage onward and
assessing signs of infection after implantation.

The microbiological rationale for contamination control is supported by a 2026 study by de Oliveira
Rabelo et al. All six bacterial strains tested adhered to fragments of PDO thread cannulas within 30 minutes
of direct exposure to bacterial suspensions.[5] These in vitro findings indicate that instrument surfaces can
support bacterial adhesion when exposed to microorganisms. Aseptic technique, including skin preparation
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and maintenance of instrument sterility, is a fundamental component of infection prevention during invasive
procedures.[6]

Product selection is another consideration in implantation safety. Indonesian medical device

regulations establish product requirements and conformity assessment procedures, including those applicable
to imported devices.[7] Device identity and marketing authorization status can be checked through official
Ministry of Health services.[8] Product identity, packaging integrity, expiration dates, and handling after
opening should be considered alongside procedural technique.
Culture assessment under standardized implantation conditions may complement evidence from clinical
infection reports and bacterial exposure experiments. MSA is a selective medium primarily used to cultivate
staphylococci, making it relevant to one of the organisms previously identified in infections following thread
placement.[4,9] This study assessed growth on MSA from tissue swabs collected around PDO, PCL, and
APTOS NAMICA implantation sites in guinea pigs on days 3, 7, and 21.

1. METHODS
Study design, setting, and period

This article presents a descriptive microbiological evaluation of three aesthetic thread implantation
groups from a parent laboratory experiment. The groups included PDO, PCL, and APTOS NAMICA; other
groups in the parent experiment were outside the scope of this article. The analysis was limited to
postimplantation culture findings without comparison with a control group. The study was conducted in
October—November 2025. Animal housing, implantation, euthanasia, and sample collection took place at the
Laboratory Animal Facility, Faculty of Veterinary Medicine, Universitas Wijaya Kusuma Surabaya
(UWKYS). Cultures were examined at the UWKS microbiology laboratory in Surabaya, Indonesia. Animal
numbers and sampling units were reported separately, with reference to the ARRIVE 2.0 reporting
principles.[10]

Animals and study groups

The data presented were obtained from nine healthy female guinea pigs (Cavia porcellus), aged 4-6
months and weighing 300-500 g, that met the study eligibility criteria. Physical examination showed no skin
abnormalities at the implantation sites or signs of systemic disease. Animals were acclimatized for seven
days in individual cages at approximately 25°C, with food and drinking water available ad libitum. General
condition, activity, and food and water intake were monitored throughout the housing period.

The groups presented were PDO, PCL, and APTOS NAMICA. Each group comprised three animals,
with one animal euthanized on each of days 3, 7, and 21. Four sites were established on the dorsal region of
each animal, approximately 2 cm apart. All sites on a given animal received the same treatment.

The individual animal was the biological unit, whereas the implantation site was the sampling unit. Each site
was swabbed separately, yielding 36 samples from nine animals. For each group—time combination, four
samples were obtained from the same animal. Samples collected from different sites on one animal were not
treated as independent biological replicates.[10,11]

Biomaterials and implantation procedure

The biomaterials were USP 2-0 barbed PDO, USP 2-0 barbed PCL, and USP 2-0 barbed APTOS
NAMICA threads. APTOS NAMICA is based on a lactide—caprolactone copolymer incorporating hyaluronic
acid encapsulation technology. All study thread products held marketing authorization from the Ministry of
Health of the Republic of Indonesia. Threads were removed from their sterile packaging immediately before
implantation.

Hair was removed from the dorsal region using electric clippers and depilatory cream. Anesthesia
was induced with ketamine at 50 mg/kg body weight, administered intramuscularly into the thigh, and
anesthetic depth was assessed before the procedure. The skin was prepared with 70% isopropyl alcohol.
Implantation was performed aseptically using sterile gloves and instruments and a single-use 18-gauge
cannula.

Threads were placed linearly in the subcutaneous layer over a length of 2 cm. Implantation depth and
direction were standardized. The biomaterial was secured using simple interrupted silk sutures (GEA,
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Indonesia). After the procedure, the implantation area was treated with 5% povidone-iodine. Animals were
housed individually until their scheduled euthanasia.
Sample collection and MSA culture

Animals were euthanized on day 3, 7, or 21 according to the assigned schedule. Euthanasia was
performed using intraperitoneal ketamine at 150 mg/kg body weight, in accordance with the laboratory
protocol approved by the ethics committee. After death was confirmed, the skin was incised approximately 2
cm from the outermost implantation point. The skin was excised while preserving the position of the thread
within the subcutaneous tissue, and its inner surface was exposed for sampling. The subcutaneous area on the
medial side of the implantation site was sampled using a disposable cotton swab (Onemed, Indonesia).
Sampling was performed before histological processing and formalin exposure. Each site was swabbed
separately, yielding one sample labeled with the group, animal, site, and sampling day.

Swabs were placed in plastic breast milk storage bags (Bunny, Indonesia), stored at 0°C, and
transported to the UWKS microbiology laboratory. Culture samples were handled separately from tissue
fixed for histology. Sample suspensions were incubated for 18—24 hours before plating. The inoculum was
then streaked onto MSA using the quadrant streak technique with a sterile inoculating loop. Plates were
labeled and incubated in an inverted position at 37°C for 24-48 hours. Colony growth and changes in
medium color were assessed after incubation.

The primary outcome was the presence or absence of colony growth on MSA. Samples were
classified as positive if colonies were observed and negative if no growth was detected. A yellow color
change in the medium was interpreted as an indication of mannitol fermentation. Neither growth nor
mannitol fermentation on MSA was used as the sole basis for bacterial species identification.[9]

Data analysis

Data were summarized descriptively as the number of samples showing growth relative to the
number examined in each group at each sampling time. Animal numbers were reported separately from the
numbers of implantation-site samples. Negative results were reported as the absence of detectable growth on
MSA. Because all samples yielded the same result, no inferential comparisons were performed. The data
were not used to estimate differences in infection risk between materials.

Ethical approval

The study was approved by the Animal Care and Use Committee of the Faculty of Veterinary
Medicine, Universitas Wijaya Kusuma Surabaya (approval no. 222-KKE, dated October 8, 2025). Animal
care and procedures followed the approved protocol and the principles of replacement, reduction, and
refinement.

. RESULTS

A total of 36 subcutaneous tissue swab samples from nine animals were examined. At each sampling
time, three animals provided 12 samples. Each group contributed 12 samples from three animals euthanized
at different time points.
No colony growth was detected in any sample from the PDO, PCL, or APTOS NAMICA group. All samples
collected on days 3, 7, and 21 were negative on MSA culture. Results by group and sampling time are
presented in Table 1.

Table 1. MSA culture results by group and sampling time

Group An(irr:;als Day 3 Day 7 Day 21 s;-rg;ell:as
PDO 3 0/4 0/4 0/4 0/12
PCL 3 0/4 0/4 0/4 0/12
APTOS NAMICA 3 0/4 0/4 0/4 0/12
Total 9 0/12 0/12 0/12 0/36
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Values indicate the number of samples showing growth/number examined. Within each group at
each time point, four samples were obtained from four sites on a single animal. The 36 samples were
obtained from nine animals. PDO, polydioxanone; PCL, polycaprolactone.

Discussion

The main finding was the absence of detectable growth on MSA at all sampling sites through day 21.
This result was consistent across the three thread groups presented in this article. These findings provide
microbiological data from tissue surrounding implantation sites in an animal model using aseptic procedures
and authorized materials. Interpretation centers on growth detectable by culture, within the scope of the
sample type and examination conditions.

These negative culture findings complement clinical reports of infection after thread lifting. In
Surowiak’s report, abscesses along the threads complicated their removal and left residual tissue
deformity.[3] In the series by Kim et al., three of seven patients with complications after PDO thread
rhinoplasty developed open wounds, abscesses, and skin necrosis; six patients had a history of
rhinoplasty.[12] These contextual differences matter because tissue conditions, previous procedures, and
clinical settings may differ from those of an experimental model. The present results therefore cannot be
directly translated into estimates of clinical infection risk.

The spectrum of infections after thread placement also includes microorganisms requiring
specialized testing. In 2026, Nagase et al. reported Mycobacterium abscessus infection after thread lifting,
with erythema, induration, and fistula formation developing several months after the procedure.[13] This
report illustrates the importance of considering the causative organism and clinical course when
postimplantation symptoms do not resolve promptly.

The relationship between bacterial exposure and materials helps explain the relevance of
contamination control. De Oliveira Rabelo et al. demonstrated early bacterial adhesion to PDO cannulas,
with the extent of adhesion varying among species.[5] Their experiment deliberately exposed instruments to
bacterial suspensions, whereas the present study assessed culture findings after aseptic implantation without
deliberate bacterial challenge. These approaches address different questions. Adhesion under exposure
conditions demonstrates the potential for surface contamination, whereas the present findings describe
growth detected under the implantation conditions used.

Aseptic technique provides a plausible context for these findings. Skin antisepsis, sterile instruments,
and careful handling of threads from package opening through implantation are intended to limit microbial
introduction. These measures are consistent with infection prevention principles for invasive procedures.[6]
Joethy et al., who identified S. aureus after thread placement in a nonsterile setting, illustrated the clinical
consequences of inadequate contamination control.[4] However, this study did not include a nonaseptic
procedure group; the contribution of individual preventive measures therefore cannot be quantified from
these culture findings.

All study thread products held marketing authorization. In clinical practice, authorized products
allow material identity to be checked against regulatory documentation and facilitate traceability if problems
arise. Requirements for imported medical device authorization also encompass information such as trade
name, type, size, manufacturer, and labeling.[7] Verification through official Ministry of Health services
should be accompanied by confirmation that the product packaging matches the registered identity.[8]
Marketing authorization was a characteristic of the materials used in this study; the study design did not test
its effect on culture outcomes.

Product selection and maintenance of aseptic conditions should be considered throughout the
procedure. Sterile packaging must be handled according to the product instructions until the thread is placed
in tissue. After placement, puncture sites and potential thread exposure also require attention. Li et al.
reported that thread extrusion preceded 14 of the 17 infections in their complication series.[2] These clinical
findings emphasize skin integrity and thread position as important aspects of postprocedural surveillance,
alongside product and instrument preparation before implantation.

Interpretation of this study must account for the number of animals and the scope of testing. Each
group-time combination was represented by one animal; four samples from different sites on the same
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animal do not increase the number of independent biological replicates.[10,11] MSA primarily selects for
staphylococci  while inhibiting many other microorganisms.[9] Tissue swabs collected around the
implantation track also do not assess the entire thread surface. Negative findings therefore apply to growth
detectable by this method through day 21. Sample handling and culture quality control also influence
bacterial recovery. Further studies with more biological replicates, direct examination of implanted materials,
and a broader range of culture media and observation times could strengthen microbiological assessment
after implantation.

This study provides culture data from tissue surrounding implants after placement of different thread
types under the same experimental conditions. All groups yielded negative results at the specified sampling
times. In practice, selection of threads with Indonesian Ministry of Health marketing authorization and
traceable product identities should form part of procedural preparation. Verification of authorization
numbers, sterile packaging integrity, and expiration dates should be accompanied by consistent aseptic
technique from preparation through implantation.[6-8].

V. CONCLUSION

No bacterial growth was detected on MSA in any of the 36 tissue swab samples collected around
implantation sites in nine guinea pigs. Negative results were observed in the PDO, PCL, and APTOS
NAMICA groups on days 3, 7, and 21. These findings provide culture data following aseptic implantation of
authorized thread products, with conclusions limited to the examination method and observation period used.
Selection of legally marketed threads authorized by the Indonesian Ministry of Health, together with
verification of sterile packaging integrity and expiration dates, should accompany consistent aseptic
technique to support procedural safety.

V. DECLARATIONS
Funding
This study was funded entirely by M. Hafid Ernanda and received no external funding.
Competing interests
The study was conducted independently and funded personally by M. Hafid Ernanda. M. Hafid
Ernanda has a professional relationship with APTOS as a trainer and speaker.

REFERENCES

[1]. Niu Z, Zhang K, Yao W, Li Y, Jiang W, Zhang Q, et al. A meta-analysis and systematic review of the
incidences of complications following facial thread-lifting. Aesthetic Plast Surg. 2021;45(5):2148-2158.
doi:10.1007/s00266-021-02256-w.

[2]. Li YL, Li ZH, Chen XY, Xing WS, Hu JT. Facial thread lifting complications in China: analysis and
treatment. Plast Reconstr Surg Glob Open. 2021;9(9):e3820. doi:10.1097/GOX.0000000000003820.

[3]. Surowiak P. Barbed PDO thread face lift: a case study of bacterial complication. Plast Reconstr Surg Glob
Open. 2022;10(3):e4157. doi:10.1097/GOX.0000000000004157.

[4]. Joethy JV, Cheah A, Ang CH. Facial abscess from unlicensed thread lift. Singapore Med J. 2020;61(9):498—
499. doi:10.11622/smedj.2020133.

[5]. de Oliveira Rabelo H, de Andrade Cunha L, Pereira HMD, Ryal EPFS, Wada LGTT, Ferreira EB, et al.
Adhesion and formation of bacterial biofilm on polydioxanone (PDO) thread cannulas: an in vitro evaluation.
J Cosmet Dermatol. 2026;25(4):e70829. doi:10.1111/jocd.70829.

[6]. World Health Organization. Global guidelines for the prevention of surgical site infection. 2nd ed. Geneva:
World Health Organization; 2018. Available from: https://www.who.int/publications/i/item/9789241550475
[7]1. Kementerian Kesehatan Republik Indonesia. Peraturan Menteri Kesehatan Republik Indonesia Nomor 11

Tahun 2025 tentang Standar Kegiatan Usaha dan Standar Produk/Jasa pada Penyelenggaraan Perizinan
Berusaha Berbasis Risiko Subsektor Kesehatan. Jakarta: Kementerian Kesehatan Republik Indonesia; 2025.
Lampiran standar izin edar alat kesehatan impor. Available from:
https://jdih.kemkes.go.id/storage/documents/pdfs/2025permenkes011.pdf [Regulation of the Minister of Health

https://ijsenet.com

603


https://ijsenet.com/

[8].

[9].

[10].

[11].

[12].

[13].

International Journal of Science and Environment

of the Republic of Indonesia No. 11 of 2025 on business activity and product/service standards for risk-based
business licensing in the health subsector; annex on authorization of imported medical devices. In Indonesian.]
Direktorat Jenderal Farmasi dan Alat Kesehatan, Kementerian Kesehatan Republik Indonesia. Bijak memilih
dan menggunakan alkes dan PKRT [Internet]. 2024 Jul 15 [cited 2026 Nov 3]. Available from:
https://farmalkes.kemkes.go.id/2024/07/bijak-memilih-dan-menggunakan-alkes-dan-pkrt/ [Choosing and using
medical devices and household health supplies wisely. In Indonesian.]

Thermo Fisher Scientific. Mannitol Salt Agar PO0151A: instructions for use. MBD_BT_IFU-0411. Version
2.0 [Internet]. 2023 Dec 19 [cited 2026 Nov 3]. Available from: https://documents.thermofisher.com/TFS-
Assets/MBD/Instructions/MBD_BT_IFU-0411%20P00151A%20MANNITOL%20SALT.pdf

Percie du Sert N, Ahluwalia A, Alam S, Avey MT, Baker M, Browne WJ, et al. Reporting animal research:
explanation and elaboration for the ARRIVE guidelines 2.0. PLoS Biol. 2020;18(7):e3000411.
doi:10.1371/journal.pbio.3000411.

Lazic SE, Clarke-Williams CJ, Munafd MR. What exactly is ‘N’ in cell culture and animal experiments? PLoS
Biol. 2018;16(4):e2005282. doi:10.1371/journal.pbio.2005282.

Kim HJ, Lee SJ, Lee JH, Kim SH, Suh IS, Jeong HS. Clinical features of skin infection after rhinoplasty with
only absorbable thread (polydioxanone) in oriental traditional medicine: a case series study. Aesthetic Plast
Surg. 2020;44(1):139-147. doi:10.1007/500266-019-01550-y.

Nagase Y, Nomoto H, Kamada K, Yokochi R, lizawa A, Ujiie M, et al. Successful treatment of inducible
macrolide-resistant Mycobacterium abscessus subspecies abscessus surgical site infection after cosmetic
surgery. IDCases. 2026;45:€02678. doi:10.1016/j.idcr.2026.e02678.

https://ijsenet.com

604


https://ijsenet.com/

