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A B S T R A C T 

Background: Recurrent anal fistulas present a challenge to surgeons due to the high risk of post-operative 

incontinence caused by repeated surgery. The correct identification of the anatomy of the main and 

secondary fistula tracts and the individuation of abscess cavities are fundamental for correct treatment. 

Intraoperative endoscopic evaluation and the complete destruction of the fistula pathway can be achieved 

through video-assisted anal fistula treatment (VAAFT). Furthermore, the injection of human autologous 

Microfractured Adipose Tissue (MFAT) processed by a Lipogems® device can be used as both a bulking 

agent and a regenerative technique. 

Methods: A combined approach of VAAFT plus Microfractured Adipose Tissue Graft (MFAT) is proposed 

in order to treat recurrent and complex fistula in ano. 

Results: Three cases treated with a combination of VAAFT and MFAT grafts are described. All cases had 

undergone multiple interventions at the perianal level over a period ranging from 1 to 15 years. One case 

certainly failed due to poor patient compliance, but in the remaining two cases, the patients made a complete 

recovery with the disappearance of symptoms over a follow-up period of one to two years. 

Conclusion: The combination of video-assisted anal fistula treatment and injection of human autologous 

microfractured adipose tissue may be a valid, safe and feasible therapeutic option. MFAT injections are 

more effective in promoting tissue regeneration than simply “filling” the fistula tract  and are common 

practice also in the treatment of Crohn’s Disease due to the immunomodulatory power of mesenchymal 

cells. 

 

                                                                              © 2022 Marco De Monti. Hosting by Science Repository. 

 

Introduction 

 

An anal fistula is an abnormal pathway between the anorectal area and 

perianal skin. It is the consequence of acute infections that have not 

healed, such as abscesses, but may also be the result of a complication 

of Crohn’s disease, tuberculosis, malignancy and trauma. It affects 9 in 

100,000 people per year in Western populations [1]. Anal fistulas can be 

classified as simple or complex: simple fistulas involve only the internal 

sphincter (inter-sphincteric) or have a superficial trans-sphincteric 

course; complex fistulas, on the other hand, traverse more than 30% of 

the external sphincter or the anterior sphincter in female patients. 

Fistulas with multiple tracts, recurrent fistulas, and finally, those 

occurring after local irradiation or associated to Crohn’s disease are also 

classified as complex [2]. 

 

Recurrent anal fistulas present a challenge to surgeons due to the high 

risk of post-operative incontinence caused by repeated surgery. The 

correct identification of the internal opening, the identification of the 

course of the main and secondary fistula tracts and the individuation of 

abscess cavities are fundamental for correct treatment. This can be 

achieved through a thorough pre-operative examination by means of an 

MRI and, in particular, with a thorough intraoperative endoscopic 

evaluation. 

 

https://sciencerepository.org/international-journal-of-regenerative-medicine
https://www.sciencerepository.org/
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An intraoperative endoscopic evaluation can be performed using video-

assisted anal fistula treatment (VAAFT), a mininvasive technique 

introduced in 2006 by Dr.med. Meinero to treat anal fistulae, which can 

be particularly useful in the treatment of complex and post-traumatic 

cases [3, 4]. 

 

The complete eradication of infections and the hermetic closure of the 

internal opening are essential for preventing the passage of faecal 

material through the fistula pathway, as well as for healing and 

preventing recurrence [5]. In the last two decades, various innovative 

techniques have been proposed in anal fistula surgery: Fistula Laser 

Closure (FiLaC), ligation of the intersphincteric fistula tract (LIFT) and 

the injection of bulking agents [6-9]. The injection of human autologous 

Microfractured Adipose Tissue (MFAT) processed by Lipogems® can 

be used as both a bulking agent and a regenerative technique and has 

already been adopted in several surgical fields, such as orthopaedic 

surgery, wound healing, faecal incontinence and anal fistula surgery [10-

14]. In this paper a combined approach of VAAFT plus MFAT graft is 

proposed in order to treat recurrent and complex fistula in ano. 

Materials and Methods 

 

The first phase of the intervention is the collection of adipose tissue. 

Normally the donor sites are the abdomen, the hips, the trochanteric 

regions and the inside of the thighs. This phase is performed paying 

extreme attention to antisepsis and therefore must precede the procedure 

in the anal site. Liposuction is performed in a lithotomy position, under 

general anaesthesia after infiltrating the donor sites with a 0.9% NaCl 

solution with adrenaline in a concentration of one part per thousand. 

Sampling is performed using a 20 cc VacLok® Vacuum Pressure 

Syringe and a 13G Lipogems® aspiration cannula. 

 

The second phase is the micro-fragmentation of the aspirated adipose 

tissue. Micro-fragmentation is achieved using the 240ml Lipogems® 

device (Figure 1). The Microfractured Adipose Tissue (MFAT) 

processed by Lipogems® is collected in 10cc Luer lock syringes and left 

to settle in an upright position. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Lipogems® device for the microfragmentation of adipose tissue (MFAT). 

1: Spike for wash solution bag; 2: Soft drip chamber; 3: Washing line inlet clamp; 4: Washing line; 5: Input clamp; 6: Lipoaspirate loading valve; 7: Blue 

head (inlet filter); 8: Processing unit; 9: Gray head (outlet filter); 10: MFAT extraction valve; 11: Clamp discharge line; 12: Discharge line; 13: Discharge 

bag connection clamp; 14: Discharge bag connection; 15: Discharge bag clamp; 16: Discharge bag. 

 

The third phase of the intervention consists of VAAFT diagnostic and 

operative procedures. The fistuloscope is connected to a washing fluid 

of glycine and 1% mannitol solution. The diagnostic phase starts by 

introducing the fistuloscope through the external opening of the fistula 

and identifying the main pathway, as well as any possible secondary 

tracts or abscess cavities. Normally the fistula “anatomy” can be traced 

up to the end of the fistula tract, which is usually the internal fistula 

opening. The operative phase involves the complete destruction of the 

fistula pathway, under fibroscopic control, with the passage of a unipolar 

electrode through the fistuloscope (Figure 2). Any residual necrotic 

material is removed with the aid of an endo-brush and the internal orifice 

is subsequently sutured under direct vision with simple stitches applied 

to the internal opening or, in 15% of cases, with a linear stapler [4]. In 

addition, an advancement flap can be made for the safer closure of the 

internal orifice. 

 

The fourth and last phase of the operation consists of the transplantation 

of MFAT both inside the fistulous tract sanitised with VAAFT and in the 

peri-fistular tissues using a 1cc Luer lock syringe and 20G cannulas or 

needles (Figures 3 & 4). The external fistular orifice is usually sutured 

to avoid the expulsion of the deposited adipose tissue. 
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Figure 2: VAAFT procedure: operating theatre view. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Transplantation of autologous microfractured adipose tissue 

both inside the fistulous tract and in peri-fistular tissues. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Graphical abstract of the MFAT harvesting and 

transplantation. 

 

The adipose tissue performs an important regenerative and reparative 

function inside the fistular pathway, while in the peri-fistular tissues, in 

addition to a regenerative function, it also acts as a bulking agent that 

helps the progressive obliteration of the treated fistulous tracts.  

 

Results 

 

Our experience consists of three cases treated with a combination of 

VAAFT and microfractured adipose tissue grafts. All cases had 

undergone multiple interventions at the perianal level over a period 

ranging from 1 to 15 years. One case certainly failed due to poor patient 

compliance and personal habits that did not facilitate the healing process. 

This patient was then lost to follow-up. In the remaining two cases, the 

patients made a complete recovery with the disappearance of symptoms 

over a follow-up period of one to two years. The cases are briefly 

summarised in (Table 1). 
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Table 1: Clinical experience and results. 

N Age G Initial diagnosis Previous treatment Interval from previous 

treatment 

Symptoms MRI Treatments Results Notes 

Case 1 39 M High extra-sphincteric 

perianal abscess, localized 

along left side of supra levator 

ani  

Since 2016 multiple 

surgical drainage and 

seton position, 

supported by 

endoanal US at 

another hospital 

Several years up to 5y.                                 

4 months from the last 

procedure in another 

hospital 

Pus discharge 

e severe pain 

“horse-shoe” anal fistula, with 

internal orifice localized at 

midline posterior site of dentate 

line and deep extension in 

ischio-anal space bilaterally 

VAAFT procedure and advancement 

mucosal flap to cover internal orifice  

Recurrence   

VAAFT 4 months Pus discharge 2° VAAFT procedure and advancement 

mucosal flap to cover internal orifice  

Recurrence   

VAAFT 4 months Pus discharge 

from the 

internal orifice  

Combined approach of VAAFT plus 

Lipogems® injection in the fistula tract 

and the ischio-anal space, harvesting 

fat from abdomen 

No 

recurrence 

was 

observed at 

two-years 

follow-up.  

  

Case 2  48 M Complex perianal fistula with 

ascending pararectal and trans 

sphincter pathway 

Fistulectoma and 

seton positioning  

12 months Pus discharge 

e severe pain 

Large transphinteric fistulous 

pathway with origin at 5 

o'clock of the anus in the caudal 

course and with cutaneous 

orifice at the left intergluteal 

level 

2° Fistulectoma and seton positioning  Recurrence Very 

low 

compl

iance 

Fistulectoma and 

seton positioning  

5 months Pus discharge 2° Fistulectoma and mucosal flap  Recurrence 

2° Fistulectoma and 

mucosal flap  

8 months Severe pain Abscess dreinage Recurrence 

Abscess dreinage 3 month Pus discharge VAAFT procedure and new  mucosal flap 

to cover internal orifice  

Recurrence 

VAAFT procedure 

and new  mucosal 

flap to cover internal 

orifice  

10 months Pus discharge LIFT and third mucosal flap Recurrence 
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LIFT and third 

mucosal flap 

3 month Pus discharge Combined approach of VAAFT plus 

Lipogems® injection harvesting fat 

from abdomen, mucosal flap 

Recurrence  

Combined approach 

of VAAFT plus 

Lipogems® injection 

harvesting fat from 

abdomen, mucosal 

flap 

5 months Pus discharge Seton positioning Recurrence 

Seton positioning 3 month Pus discharge VAAFT procedure and new  mucosal flap 

to cover internal orifice + Permacol 

placement 

Lost at 

follow up 

Case 3  54 M Relapsing anal abscesses with 

double transphinteric and 

intersphincteric fistula up to 

the intergluteal fold and with 

two cutaneous orifices 

Multiple abscess 

dreinage 

Several years up to 15y  Pus discharge 

e severe pain 

Fistulous pathway with origin 

in the anus at 6 o'clock and 

which goes beyond the internal 

anal sphincter and divides into 

two branches, one with a 

transphinteric course that 

connects to an abscess in the 

intergluteal area, with a 

cutaneous orifice and the 

second with an inter-sphincter 

course up to the fold 

intergluetea with second 

cutaneous orifice 

Seton positioning Recurrence   

Seton positioning 4 months Pus discharge VAAFT procedure and new  mio- 

mucosal flap to cover internal orifice + 

Permacol placement 

Recurrence   

VAAFT procedure 

and new  mio- 

mucosal flap to cover 

internal orifice + 

Permacol placement 

6 month Pus discharge 

e severe pain 

Combined approach of VAAFT plus 

Lipogems® injection harvesting fat 

from abdomen, mucosal flap 

No 

recurrence 

was 

observed at 

one year 

follow-up.  
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Discussion 

 

Anal fistulae represent one of the most challenging issues in proctology 

due to the involvement of anal sphincters and a significant recurrence 

rate observed in all surgical techniques [15]. In uncomplicated 

intersphincteric fistulas, classical fistulotomy has a 90% success rate 

with few post-operative complications, but in the case of medium or high 

transphincteric fistulas, classical fistulotomy presents a higher risk of 

faecal incontinence. New methods, such as anal plugs or fibrin glue, are 

associated with a low incidence of incontinence, but are burdened with 

a high rate of recurrence [16]. VAAFT is a mininvasive technique, and 

it is also sphincter-saving and feasible without complications in the case 

of multiple recurrences. 

 

The VAAFT kit includes a fistuloscope (manufactured by Karl Storz SE 

& Co- Tuttlingen, Germany), an obturator, a unipolar electrode and an 

endo-brush, and is a procedure developed by Dr.med. Meinero in 2006. 

The VAAFT procedure normally requires a very short hospital stay, 

ranging from day hospital to a two-day post-operative hospital stay. A 

return to work is normally guaranteed within 10 days. 

 

Human adult mesenchymal stem cells (MSCs) have been proposed as 

part of the treatment as they have been demonstrated to differentiate in-

vitro into several cell lineages such as osteoblasts, chondrocytes, 

myocytes and adipocytes [17]. It has also been shown that human MSCs 

also can promote vasculogenesis, the main mechanism involved in tissue 

repair effectiveness by secreting a considerable number of bioactive 

molecules that have a paracrine action, sustaining angiogenetic, 

antifibrotic, antiapoptotic and immunomodulatory responses [18]. 

 

The therapeutic efficacy of MSCs is due to the so-called secretome, 

which is a set of proteins secreted into the extracellular space, including 

exosomes and non-coding RNAs [19]. Exosomes are small vesicles that 

penetrate the cell membrane and release biochemical messages that have 

been shown to control immune response, inhibit inflammation, promote 

angiogenesis and cell proliferation, and induce repair by means of tissue 

regeneration instead of a scarring process [20]. 

 

Adipose tissue offers the advantage of being easily accessible and having 

an abundance of MSCs. Until 2010 adipose-derived MSCs were 

obtained through GMP processing using enzymatic methods. The 

Lipogems® device, created in 2010 and clinically available since 2013, 

is an easy system for harvesting, processing and reinjecting the bioactive 

portion of adipose tissue in a one-step intervention without being subject 

to GMP processing and rules. After an easy harvest, the lipoaspirate is 

filtered, washed and exposed to slight mechanical forces without 

damaging the integrity of the stromal vascular niche and pericytes [21]. 

 

This system, characterised by minimal manipulation of the adipose 

tissue, enhances the natural regenerative properties of the receiving 

tissue and respects the natural healing process. It should also be noted 

that filtration and micro-fragmentation allow lipoaspirate particles with 

dimensions ranging between 0.3 and 0.8 mm to be obtained that can be 

easily re-injected using 20G cannulas or needles. 

 

A thorough pre-operative study of the fistula through an endoanal 

ultrasound, computed tomography or, even better, MRI allows the 

surgical procedure to be better planned and accurately predicts which 

fistulous path should be explored and destroyed using VAAFT. The 

basic concept of VAAFT treatment is, indeed, the complete destruction 

of the fistular pathway. 

 

Pre-operative pancoloscopy is equally useful as it is necessary for 

identifying any inflammatory bowel disease and in such cases the 

combination of pharmacological treatment is important. In patients with 

Crohn's disease, the incidence of perianal fistulas is reported to be 

between 13% and 39% and recent studies propose MSCs for the 

treatment of anal fistulas in subjects affected by this disease [22, 23]. 

The use of MSCs seems to be justified by the immunomodulatory power 

of mesenchymal cells, which express the surface antigens CD105, CD73 

and CD90 [23, 24]. The action of MSCs appears to induce a local 

increase of regulatory T cells, thus mitigating the excessive immune 

response [25, 26]. 

 

Conclusion 

 

In selected patients, the combination of video-assisted anal fistula 

treatment and injection of human autologous microfractured adipose 

tissue (MFAT) may be a valid, safe and feasible therapeutic option. 

Lipogems® injections have shown to be more effective in promoting 

tissue regeneration than “filling” the fistula tract [13]. 

 

The regenerative effect and the bulking agent function of adipose tissue 

are both probably facilitated after cleansing and debriding the fistula 

tract using the VAAFT system. It is worth noting that patients affected 

by recurrent fistulae should undergo a thorough pre-operative 

examination, usually through the performance of an endoanal 

UltraSound (US), tomography (inferior abdomen TC) and pelvic 

magnetic resonance (MR) in order to obtain a perfect morphological 

assessment, while colonoscopy and laboratory tests are fundamental for 

revealing inflammatory bowel diseases (Crohn or Ulcerative Colitis) 

[27, 28]. With regard to patients affected by inflammatory bowel 

diseases, surgical treatment needs to be supported by medical therapy, 

e.g., immunotherapy [29]. However, in these cases, treatment with 

microfractured autologous adipose tissue is indicated and recommended 

[24-26]. Although the study is innovative, due to its small sample size a 

randomized study ought to be performed with a larger sample size.  
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