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INTRODUCTION

Rectovaginal fistula (RVF) is physically and psychosocially 
stressful for patients and remains a challenging condition for 
surgeons due to its high risk of recurrence. The treatment op-
tions for RVF are as various as its causes, which include obstetric 
trauma, radiation, malignancy, inflammatory disorders such as 
Crohn disease, or iatrogenic injury from a surgical procedure 
[1,2]. Diverting ostomy, a transrectal or transvaginal advance-
ment flap, perineoplasty, fibrin glue, fistula plug, fistulectomy 
with Seton placement, gracilis muscle transposition, or an autol-
ogous fat graft are some options to consider for the treatment of 
RVF, but successful closure of the defect is not guaranteed, espe-
cially when the fistula is a result of radiation or a previous pelvic 
operation [3,4].

The adipose stromal vascular fraction (SVF) can be obtained 

by enzymatic digestion of lipoaspirate or by mechanically pro-
cessing adipose tissue, and contains a heterogeneous pool of 
cells including pericytes, mesenchymal stem cells, endothelial 
cells, and macrophages. With expectations for the progenitor 
activities of SVF and adipose tissue-derived stem cells, they have 
already been tried as a treatment for perianal fistula in Crohn 
disease [5,6] or complex cryptoglandular fistula-in-ano [7]. Re-
cent studies exploring the effectiveness of SVF for perianal fistu-
la tended to focus on cases involving Crohn disease, and to the 
authors’ knowledge, studies specifically exploring SVF applica-
tion in the setting of radiation- and surgery-induced fistula are 
lacking. RVF in irradiated patients should be considered a differ-
ent entity from RVF in other clinical settings, due to its unique 
pathophysiology and the characteristics of the surrounding tis-
sue affected by radiation. Hence, in this report of two cases of 
radiated RVF, we hope to provide insights into the implications 
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that SVF has as a feasible treatment option in this challenging 
clinical setting.

CASES

This study was approved by the Internal Review Board of Yon-
sei University Severance Hospital (IRB No. 4-2020-0806). Pa-
tients were informed of the risks and benefits of all the proce-
dures and informed consent was obtained.

Case 1
A 61-year-old woman who was diagnosed with rectal cancer un-
derwent concurrent chemoradiotherapy (radiation dose of 
5,000 cGy), followed by robot-assisted low anterior resection. 
She had an ileostomy repair 5 months later, but ileostomy for-
mation was repeated due to an RVF. The gynecologic surgery 
team attempted fistula repair, but symptoms developed again af-
ter she had an ileostomy repair. The patient was then referred to 
the current reconstructive team. A vaginal wall defect was noted 
in the 7-o’clock direction when the patient was placed in the li-
thotomy position. RVF repair was planned by coverage with a 
local flap and SVF injection. A total of 100 mL of fat was manu-
ally aspirated from the lower abdomen and transferred into a 
Smart X kit (Dongkoo Bio & Pharma Co., Seoul, Korea), which 
then underwent enzymatic digestion with collagenase 1, shak-
ing and incubation, centrifugation at 1,000 × g for 2 minutes, en-
zymatic washing three times, and filtration. As a result, 3 mL of 
SVF was obtained. After debridement and transposition of a 
vaginal mucosal Limberg flap, the SVF was injected to the de-
fective posterior vaginal wall (Fig. 1). During the operation, 
loop ileostomy was done by the colorectal surgery team. Rec-
toscopy was carried out 5 months after surgery, and no air leak-
age or discharge from the vagina was noted. The patient under-
went ileostomy repair, and did not show any signs of recurrence 
at the last visit, 1 year after surgery.

Case 2
A 59-year-old woman underwent preoperative chemotherapy 
and a short course of radiotherapy of 2,500 cGy due to rectal 
cancer. She received a laparoscopic low anterior resection and 
total laparoscopic hysterectomy with bilateral salpingo-oopho-
rectomy. Three months later, she complained of fecal discharge 
from the vagina and an unsuccessful attempt to perform prima-
ry repair was made by the colorectal surgery team. She was re-
ferred to the plastic surgery department. A posterior vaginal 
mucosal defect in the 6-o’clock direction was noted (Fig. 2). In 
the first operation, 150 mL of abdominal fat was harvested, of 
which 120 mL was used to extract 5 mL of SVF. Along with the 

SVF, a 30-mL fat graft was placed at the defect. After 1 month, 
she reported a notably reduced, but still extant, fecal discharge 
from the vagina, and the second operation was planned 3 
months later. Again, 150 mL of fat was aspirated from the medi-

(A) Preoperatively, a rectovaginal fistula was noted on the posterior 
vaginal wall. (B) After coverage with a local flap, a stromal vascular 
fraction injection was performed. 

Fig. 1. Intraoperative photo of case 1 

A rectovaginal fistula (black arrow) was noted at the time of the 
second cell-assisted lipotransfer.

Fig. 2. Intraoperative photo of case 2 
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al thigh and 5 mL of SVF was obtained. Adding 23 mL of cen-
trifuged fat, a total of 28 mL of cell-assisted lipotransfer was 
done to the RVF. The patient did not show any clinical sign of 
recurrence when she visited the clinic 5 months later, and there 
was no evidence of a remnant fistula on a postoperative magnet-
ic resonance imaging scan.

DISCUSSION

Although the exact mechanism behind the therapeutic effect of 
SVF has yet to be clarified, we can speculate that certain charac-
teristics of SVF may exert beneficial actions in the setting of 
RVF occurring in a previously irradiated tissue. SVF is thought 
to be pro-angiogenic in that it provides a niche for angiogenesis 
by providing cell phenotypes associated with blood vessels, 
such as endothelial progenitor cells and adipose tissue-derived 
mesenchymal stem cells [8]. Radiation causes alterations in 
blood flow, resulting in ischemia around the target tissue, which 
then leads to desquamation, erythema, edema, fibrosis, and ne-
crosis [9]. Rigotti et al. [10] observed neovessel formation and 
improved hydration in radiation-damaged tissue treated with 
purified autologous lipoaspirate.

Case 1 in our report developed an RVF following radiotherapy 
and rectal cancer surgery and underwent unsuccessful fistula re-
pair surgery before she was referred to the current reconstruc-
tion surgery team. Since the tissue involving the fistula was ex-
pected to be poorly vascularized and fibrotic due to previous 
operations and radiation injury, we tried to assist the healing 
process by injecting SVF. Hasdemir et al. [11] experimentally 
showed that adipose-derived stem cells improved skin flap sur-
vival and a similar approach was undertaken for this case. Con-
sidering that no bulky lipotransfer was carried out in this case—
instead, only a thin mucosal flap was used—we expect that the 
angiogenic and regenerative effects of SVF could have assisted 
in the healing of the friable tissue.

Encouraged by the excellent results observed in case 1, the 
RVF of case 2 was treated with two serial microfat grafts accom-
panied by 5 mL of SVF, without performing more invasive sur-
gical repair. Taking into consideration that the previously irradi-
ated tissue surrounding the fistula must have impeded the sur-
vival of the grafted fat, the authors conclude that SVF played a 
regenerative role in the successful closure of the fistula with an 
autologous fat graft, avoiding more invasive surgery, which 
would have caused further damage to the surrounding tissue.

The pathogenesis of radiotherapy-induced tissue injuries in-
volves multiple factors. The rapidly dividing cells of the mucosal 
epithelium and endothelium are radiosensitive, as well as the 
stem cells responsible for the maintenance of the mucosal barri-

er, meaning that radiotherapy has a long-lasting effect on the re-
generative capacity of irradiated tissue [12]. The therapeutic ap-
proach employed in this report was rooted in the hypothesis 
that by repopulating the irradiated tissue with the adipose-de-
rived mesenchymal stem cells in SVF, the stem cell-depleted tis-
sue may regain regenerative capacity for closure of the RVF. In-
deed, despite previous failures of surgical correction, we ob-
served a very promising effect of SVF as a treatment for refrac-
tory RVF. In the authors’ method, SVF was injected as it was ex-
tracted via the Smart X system intraoperatively, without further 
isolation or expansion of stem cells. Although large, controlled 
studies directly comparing SVF and isolated adipose-derived 
stem cells are scarce, a few studies have suggested that SVF may 
be clinically advantageous over adipose tissue-derived stem cells 
per se, considering its quicker isolation and heterogeneity [13-
15]. Especially in light of the consequences of radiation history, 
the multipotent and hematopoietic cell population in SVF is ex-
pected to achieve an optimal regenerative milieu for the cure of 
damaged tissue. 

This is a report of the authors’ experience of utilizing SVF to 
treat RVF patients with a history of radiation treatment. Larger 
case series and further studies are expected to clarify actual ef-
fectiveness and long-term effects of SVF for the treatment of 
RVF. Additionally, the therapeutic protocol should be refined in 
the future to include an optimal dose, indications for accompa-
nying surgical interventions, and a clearly established isolation 
and injection process.
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