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Since its introduction in 2013, the Nanofat method [ 1 ] has become the preferred method for the mechanical isolation of the stromal vascular fraction (SVF), as demonstrated by the steep increase in publications describing its clinical use [ 2
]. Specifically, an increasing number of reports have described the use of mechanically isolated SVF such as Nanofat, in facial rejuvenation, necessitating an in-depth analysis comparing not only the reported clinical outcomes, but also a
critical review of the applied methods. The initiative of Atiyeh et al. [ 3 ] is ,therefore, to be applauded. In their systematic review on the use of mechanically isolated SVF as an anti-aging therapeutic modality for treating facial aging, the
authors included seven studies and concluded that ‘more robust evidence with well-defined primary outcome end points and objective outcome measures are required’. This conclusion supports previously postulated conclusions, denoting the
difficulty in comparing previously published evidence [ 2 ]. This is not only due to the discrepancies between practices, the varying levels of evidence and the different methods for assessing clinical outcomes, but also points to a lack of
systematic reporting on the used methodologies, and similar to many COVID trials [ 4 ], insufficient experimental design.

With the continuous outpour of evidence, systematic reviews increasingly offer clinicians a way to stay abreast of current evidence-based medicine. To this end, the Cochrane collaboration (https://www.cochrane.org/), prospective registries
such as PROSPERO (https://www.crd.york.ac.uk/prospero/), and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guideline [ 5, 6 ] offer invaluable tools to facilitate a correct and transparent design,
execution and reporting of systematic reviews. Indeed, reviewing research evidence requires an equal, if not higher, level of rigor as was used in producing the research evidence in the first place. This immediately brings us to the Achilles
heel of any systematic review (and meta-analysis), namely its design. Indeed, before one can start including relevant articles, extract and analyze the data, draw conclusions and report these, ample attention must be spent on designing a
meticulous protocol, including a comprehensive search strategy and appreciation of the complexity of the subject one wants to analyze. With the currently available databases and search engines, one no longer needs to manually plow
through the mazes of the global scientific literature, but can simply, by providing razor-sharp instructions, instruct the ‘robot’ to pool all relevant articles. This also means that, if you give the robot a wrong or incomplete command, the poor
thing is inevitably going to underperform. This is also the case in the analysis performed by Atiyeh et al. [ 3 ], where the authors designed the following search strategy: (nanofat OR nano fat OR nano-fat OR stem cell ) AND (lipofill* OR
lipotransfer OR fat graft* OR fat transplant*) AND (rejuvenat* OR cosmetic OR esthetic OR skin quality OR anti-aging). In our opinion, this search strategy contains a number of flaws. First, in addition to nanofat and variations, there is a
multitude of other terms ascribed to methods for isolating the adipose SVF [ 2, 7, 8 ]. By not including sufficient synonyms and variations in their search strategy, the authors consciously excluded many irrelevant articles, but unconsciously
missed relevant ones. Second, the fat grafting procedure seems irrelevant in respect to the scope of this review. Therefore, its inclusion in the search strategy should have been obviated. Third, by combining the previously mentioned terms
using the Boolean operator AND, the authors potentially excluded relevant articles describing the clinical use of mechanically isolated SVF, but not describing ‘fat grafting’, ‘anti-aging’, and similar other terms. A potential explanation is
that the initial search strategy only included ‘nanofat OR nano fat OR nano-fat OR stem cell’ as free text-terms; without a suffix indicating how the term should be sought in the database, the engine searches indiscriminately for the terms,
regardless of their relevance and positioning throughout the article. As a result, the authors were faced with an insurmountable number of results, most likely due to the inclusion of ‘stem cell’ as a search term. To overcome this, the authors
possibly opted for the combination of several word blocks with the AND operator, reducing the results to a more manageable number, but simultaneously excluding relevant matches. The search strategy would have benefited greatly by
adding the suffix [TIAB]—TItle and ABstract—which instructs the engine to search for words that are only used in the title and/or abstract of articles, thereby allowing to search for relevant articles describing the provided terms, rather than
pooling articles were the terms are only marginally discussed. Indeed, by implementing available tools such as the [TIAB] suffix, researchers could more efficiently conduct the literature searches, and subsequently, systematic reviews [ 9 ].

Another shortcoming in their design lies in the use of a single database. PubMed is without a doubt the most widely used database. Experienced researchers nevertheless further expand their search via Embase, Web of Science, Cochrane
Central, and/or Google Scholar—although google scholar’s search algorithm is still controversial—in which publications are indexed slightly differently. Also, the geographical coverage differs between search engines, with Embase more
comprehensively covering Europe, and indexing with less delay. Finally, for reviews considering the inclusion of conference proceedings, the Embase and Web of Science databases are essential. Although using these different search engines
seems arduous, they are complementary due to the aforementioned differences, and embracing them will most likely result in a more complete search with a substantially lower chance of missing relevant articles [ 10 ]. While one will
certainly face a large number of duplicates—i.e., articles that are indexed in multiple databases and are retrieved by the designed search strategy—current reference management software and platforms are capable of automatically excluding
duplicates. Thereafter, a manual control is strongly advised—which is significantly facilitated after automatic deduplication. In our previous work [ 2 ], we retrieved 7885 results using Embase, PubMed, Web of Science, and Cochrane

Central Register of Controlled Trials databases. Following automatic deduplication 4613 remained, which was reduced to 4,505 after manual deduplication.

We further question the motivation for excluding articles before 2013. The authors clearly indicated that they wanted to evaluate the progress of evidence since the introduction of the landmark paper on Nanofat [ 1 ], which coincided with
the authors first review of the literature titled ‘Stem Cell Facelift: Between Reality and Fiction’ [ 11 ]. However, Condé-Green and colleagues had already shown in 2010 that centrifugation resulted in a pellet enriched in SVF cells [ 12 ];
centrifugation could therefore be considered as a mechanical SVF isolation method. Regardless, systematic reviews, and more specifically, meta-analyses, benefit from including large patient populations, thereby allowing for more rigorous
comparisons and conclusions. Furthermore, the higher total number of included patients facilitates subgroup analysis when sufficient objects are available —e.g., compare treatment outcomes before and after the introduction of a novel
surgical technique. Therefore, excluding papers published before a specific date should be obviated, as this often introduces unnecessary bias.

To their credit, the authors managed to include most relevant reports. Surprisingly, however, two other comparative clinical studies, to which the authors refer in their introduction and discussion, were not incorporated in their overview [
13, 14 ], while another two were not discussed at all [ 15, 16 ]. It would have been understandable if the preliminary report by Cohen et al. [ 16 ] was not included due to the topical nature of the treatment —topical adipose-derived stem cells
(ADSC) therapy is defined as an exclusion criterium. However, Cohen and colleagues mechanically isolated the SVF and not ADSCs (see infra), and their work should have therefore been included. Regarding the other three articles [
13, 14, 15 ], we could not justify their exclusion based on the reported inclusion or exclusion criteria. In fact, some were surprisingly similar to other papers that were in fact included in the systematic review. On the other hand, it is not clear
why one article reporting on enzymatically isolated SVF cells was not excluded [ 17 ]. It is important for the reader, who is not familiar with all the modalities of regenerative surgical techniques, that a rigorous distinction is maintained
between the isolated use of ADSCs and the SVF, with the latter being a collection of numerous cell types including resident and circulating immune cells such as macrophages, endothelial lineage cells and fibroblasts, pre-adipocytes, and
ADSCs, but not adipocytes. ADSCs can never be isolated through simple mechanical processing, and always require additional experimental steps for their selection. Therefore, authors using mechanical SVF isolation methods should refrain
from claiming to isolate ADSCs; enrichment/concentration is not the same as isolating. SVF on the other hand can be obtained through simple mechanical processing. Unless justified by clearly described methodological processes, authors
are encouraged to refrain from using ADSC and SVF interchangeably.

Regarding the discussion offered by the authors, we would like to address three things.

First, the statement that ‘nanofat is not fat at all and does not meet the true dimensions of nano sizes’ has already frequently been made. This remark is irrelevant as very often a name does not cover entirely the subject. For instance, a split
thickness skin graft does not contain the entire dermis, nor any dermis-associated fat cells, but is considered skin. Nanofat consists of SVF, which contains up to 90% of the cellular content of adipose tissue, as such, the term ‘fat’ seems
appropriate. Also, the ‘true dimensions’ argument is a non-issue. Indeed, Nanofat is not 1,000,000,000 times smaller than a normal fat particle, but it is surely smaller than microfat, a term used to describe milli- to micro-meter-sized fat
particles used for autologous fat grafting. Whether controversial or not, the term ‘Nanofat’ is recognizable, and has attracted additional attention toward the regenerative potential of adipose tissue, both clinically and experimentally.

Second, the main conclusion in the current review deserves to be underlined. Indeed, the call for standardization supports previously formulated need for standardization, and is, therefore, well received. As highlighted by the authors, there is
a considerable discrepancy between nearly all methods of mechanical SVF isolation, which impedes a proper comparison of the outcomes. Similar to fat grafting [ 18 ], all steps from the use of different harvesting cannulas, harvesting
techniques (syringe or vacuum), processing (decanting, rinsing, filtering, centrifugating,…), and therapeutic application have their influence on the end product and its potency. In this regard, our team has initiated an in-depth analysis of
various markers and will introduce minimal information guidelines in near future. However, standardization is also required when reporting clinical outcomes. Indeed, Atiyeh et al. [ 3 ] correctly referred to ‘the diversity of reported metrics
and outcomes’ hampering comparison. As such, standardized reporting criteria for the evaluation of regenerative surgical procedures, such as nanofat facial therapy, are urgently needed.

Finally, we agree with the remark that ‘SVF dose effect on outcome is presently poorly understood’. While the clinical effects of Nanofat are evident [ 2, 19 ], further research is indeed warranted. In this regard, it deserves to draw attention
to recent work by Sesé and colleagues, who hypothesized that ‘the therapeutic dose required to treat any damaged tissue must be at least near the constitutive cell burden present in the injury site’ [ 20 ]. Defining this dose as the ‘constitutive
cell dose’, they showed that Nanofat contains 70% of its native cell mass, and as such, offers a near constitutive cell dose to induce local regeneration. Based on this hypothesis, future studies can perform dose-response studies, evaluating
regenerative alterations through clinical and histological parameters among others.

In summary, the current systematic review offers a valuable contribution by providing an overview of the literature regarding the mechanical methods for SVF isolation [ 3 ]. The authors have highlighted a number of considerable
shortcomings of the currently existing studies, mainly emphasizing the need for standardized reporting, an essential evolution in our discipline and beyond.
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