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           Introduction 

    The importance of understanding and treating anorectal 
fi stulae is evidenced not only by the prevalence of this condi-
tion but also by the variety of approaches involved. There is 
currently neither a consensus nor a set of guidelines on the 
management of anorectal fi stulae. Whether the fi stula is sim-
ple or complex, it is paramount to maintain fecal continence 
and decrease recurrence. Historical approaches have included 
fi stulotomy with or without marsupialization, seton place-
ment, and endorectal advancement fl aps, each with variable 
success rates. More recently, synthetic and biologic plugs 
have become available as adjuncts in fi stula management. 
In this chapter, we discuss the available plugs, their chemical 
composition, and contraindications to and recommended 
techniques of application, including optimal disk placement. 
We also review several studies with a focus on success and 
recurrence rates when using the Surgisis or Gore Bio-A plug. 
Overall the Gore Bio-A appears to be an improvement over 
the Surgisis plug. However, further studies are required to 
clearly defi ne its indications and application. 

 Anal fi stula is one of the most frequently treated anorectal 
diseases, with an estimated 10–30% of all colorectal inter-
ventions performed to treat anal fi stula [ 1 ]. Although being a 
common condition, there is not a single surgical technique to 
repair this disease due to the complex anatomic and physio-
logic aspects of this disease. Prior to focusing on synthetic 
anal fi stula plugs, it is fi rst necessary to focus on the classifi -
cation of fi stula and the history leading up to the develop-
ment and incorporation of synthetic anal fi stula plugs. 

 Anal fi stulas can be classifi ed into two main groups: simple 
and complex fi stulas. Simple fi stulas are generally low fi stulas 

with single tracts and carry a low risk of incontinence when 
treated. In contrast, a complex fi stula involves greater than 
30–50 % of the sphincter muscle; anterior in woman; or the 
patient has a history of preexisting incontinence, Crohn’s 
disease, or local irradiation [ 2 ]. 

 When treating either type of fi stula, maintaining fecal 
continence is essentially tantamount to healing the fi stula 
itself. Garcia-Aguilar et al. published a report in 1996 of 75 
patients who underwent surgery for anal fi stulas between 
1988 and 1992. Treatment included fi stulotomy and marsu-
pialization ( n  = 300), seton placement ( n  = 63), endorectal 
advancement fl ap ( n  = 3), and other ( n  = 9). Fistulas recurred in 
31 patients (8 %) and 45 % reported some degree of postop-
erative incontinence [ 3 ]. 

 The traditional treatment of complex anal fi stulas often 
times involved advancement fl aps. There is a wide variance 
of success rates. Jun and Choi reported an initial success rate 
of 95 % (38 of 40) patients who underwent anocutaneous 
fl aps with zero reports of incontinence to either fl atus or 
stool [ 4 ]. Conversely, Sonoda et al. reported the Cleveland 
Clinic experience. The study was a retrospective review of 
105 patients. Sixty-two patients had anorectal fi stulas while 
37 patients had rectovaginal fi stulas. The rate of primary 
healing was found to be 63.6 %. Greater body surface area, 
history of incision and drainage of a perianal abscess preced-
ing advancement fl ap, previous placement of a seton drain, 
and short duration of fi stula were associated with higher 
success rates. Conversely, Crohn’s disease and rectovaginal 
fi stulas were associated with lower success rates [ 5 ]. 

 Since the 1940s, fi brin glue has been used as surgical 
sealant [ 6 ]. Fibrin glue began to come into favor as a treat-
ment for anal fi stulas in the 1990s. Venkatesh et al. published 
a series of 30 patients treated with autologous fi brin glue 
treated over a 4-year period. Success rate was 60 % [ 6 ]. 
Urinary tract-related fi stulas, Crohn’s disease-related fi stu-
las, and fi stulas related to AIDS failed to heal completely 
with fi brin glue application. Haim et al. looked at their long- 
term results [ 7 ]. The initial success rate was 53 % (32/60). 
Of the 32 patients who were initially treated successfully, 
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23 were located and contacted at a mean follow-up of 
6.5 years. Seventeen of 23 patients (74 %) remained disease-
free. Despite the low rate of success, the application of fi brin 
glue has several advantages. These include easy application, 
no risk of damage to the sphincter complex, minimal patient 
discomfort, and the capacity to repeat application if the ini-
tial treatment fails [ 7 ]. 

 Moving forward to the 2000s, anal fi stula plugs began to 
come into practice in the mid 2000s. In 2005, the FDA 
approved Cook Medical’s Surgisis Fistula Plug. It comprises 
porcine intestinal submucosa. It can be used in infected 
fi elds, host tissues colonize the graft, and it does not injure 
the sphincter complex [ 8 ]. Despite the scientifi c belief that 
this product would have excellent success rate, the results 
varied substantially. Success rates ranged from 13.9 to 87 % 
[ 9 ,  10 ]. This wide range of healing ultimately led to a con-
sensus conference that was held in 2007. The results of the 
conference are presented here [ 8 ]. 

 A consensus conference was held in Chicago on 27 May 
2007 at the Illinois Airport Hilton Hotel to develop uniformity 
of opinion from surgeons with considerable experience in the 
use of the anal fi stula plug. Of the 15 surgeons in attendance, 
5 had performed 50 or more anal fi stula plug procedures. 
Success rates with this approach have been reported to be as 
high as 85 %. Anecdotal communications have however sug-
gested lower rates of success. Concerns have been expressed 
over plug extrusion and inadequacy of long-term follow-up. 
It was thought prudent to hold this conference because, despite 
a number of publications attesting to the safety and effi cacy 
of the procedure, to date there has not been uniformity of 
opinion regarding indications and technique, nor has there 
been level I evidence of any actual benefi t.  

    Plug Material, Mechanism, and Applications 

 Small intestinal submucosa (SIS) is a natural biomaterial 
harvested from porcine small intestine and fabricated into a 
biomedical product of various shapes and thicknesses [ 2 ]. As 
such it has been applied to a host of potential indications. These 
include reinforcement of soft tissue for incisional and inguinal 
herniorraphy; urethral sling placement in urogynaecology; 
staple line reinforcement; paraesophageal hernia repair and in 
the treatment of anal fi stula. The fact that it has been demon-
strably useful as a bioprosthetic material in infected fi elds 
makes its application in fi stula surgery quite reasonable. The 
Surgisis AFP Anal Fistula Plug (the plug) has a biological con-
fi guration suitable for fi stula disease. When SIS is implanted, 
host tissue cells and blood vessels colonize the “graft.” In 
essence, SIS provides a scaffold or matrix to allow infi ltration 
of the patient’s connective tissue. The material is supplied in a 
sterile, peel-open package and is intended for one-time use.  

    Recommendations 

 All of the following recommendations and opinions of the 
Consensus Panel were unanimously agreed by those present 
unless otherwise indicated. 

 Inclusion⁄exclusion criteria indications for the use of the 
plug include   :
   Transsphincteric Fistula

   This was considered to be the ideal indication for the use 
of the plug.     

  Anovaginal Fistula
   While it was recognized that the shorter the tract the less 

likely the procedure would be successful, the plug was 
felt to be a reasonable alternative to other operations. 
Besides the fi nancial cost of failure there appeared to 
be no disadvantage in attempting its use in this 
circumstance.     

  Intersphincteric Fistula
   The Consensus Panel felt that the use of the plug for this 

indication was valid, if conventional fi stulotomy 
posed a signifi cant risk of incontinence. This would 
include those patients with infl ammatory bowel dis-
ease and those who had previously undergone radia-
tion therapy.     

  Extrasphincteric Fistula
   While this was recognized to be an uncommon indication 

for fi stula surgery, it was regarded as an indication for 
the fi stula plug. Suturing the plug to the site of the 
internal opening was considered to be potentially tech-
nically diffi cult.        

    Contraindications for the Use of the Plug 

    Conventional, Uncomplicated 
Intersphincteric Fistula 

 Success approaches 100 % with minimal morbidity with 
standard fi stulotomy. Thus, the cost⁄failure rate with the use 
of the plug cannot be justifi ed. In addition, the following 
conditions were felt to be inappropriate because of the 
extremely low probability of success:
    1.    Pouch-vaginal fi stula.   
   2.    Rectovaginal fi stula (because of the short length of the 

track).   
   3.    Fistula with a persistent abscess cavity.   
   4.    Fistula with any suggestion of infection. Examples 

included those with associated anorectal abscess forma-
tion, persistent cavity (as above), and a fi stula with indu-
ration or purulent drainage.   

   5.    Allergy to porcine products.   
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   6.    Inability of the surgeon to identify both the external and 
internal openings. This is an absolute contraindication for 
undertaking this procedure.       

    Preoperative Preparation 

 Some surgeons experienced in using the plug have prepared 
the bowel as for a major colon resection, with laxatives and 
antibiotics. The Consensus Panel questioned the value of 
attempts to delay defecation. They queried whether liquid 
stool was preferable to solid for prevention of extrusion of 
the plug. When the use of a small-volume preoperative 
enema was considered, there was no consensus: half of the 
Panel felt it would be useful. It was accepted that there was 
no evidence base for this consideration. Therefore, in the 
absence of data, the Panel concluded that bowel preparation 
and⁄or the use of a small-volume enema should be left to the 
individual surgeon’s personal preference. The Panel did 
recommend a single preoperative dose of systemic antibiotics 
but felt that this should not be continued for longer.  

    Intraoperative Management 

    Anaesthetic 

 This was deemed to be a matter of the patient’s or surgeon’s 
preference.  

    Positioning the Patient 

 This was regarded as a matter of the surgeon’s preference. 
The critical element, however, was to ensure adequate visu-
alization of the internal opening to place the suture 
correctly.  

    Surgical Technique 

    Identifying the Internal and External Openings 
 The plug cannot be inserted unless there is clear delineation 
of the primary and secondary openings. Irrigation of the 
track with saline or peroxide was recommended.  

    Passing a Probe 
 Gentle passage of a probe was essential to confi rm the posi-
tion of the track and to facilitate insertion of the plug. The 
Panel unanimously affi rmed that debridement, curettage, or 
brushing of the tract should not be performed. Such maneu-
vers would enlarge the fi stula track.  

    Using a Seton 
 There was uniformity of opinion that a seton should always 
be employed temporarily until there was no evidence of 
acute infl ammation, purulence, or excessive drainage. This 
would often take 6–12 weeks. However, the use of a seton 
prior to implantation was unnecessary if there was no acute 
infl ammatory process.  

    Preparing the Plug 
 The AFP plug should be completely immersed in sterile 
saline for 2 min. Allowing immersion for >5 min risks 
fragmentation of the plug. Conversely, implantation of a 
nonhydrated plug is extremely painful.  

    Managing the Recessed Internal Opening 
 If there is epithelialization of the internal opening (dimpled 
or recessed), limited mobilization of the mucosal edges 
with debridement prior to suture placement should be 
considered.  

    Passing the Plug 
 The use of a suture or ligature was recommended to pull the 
narrow end of the plug from the internal opening through the 
track to the external opening until the plug is snug.  

    Trimming the Plug 
 Any excess plug should be trimmed at the level of the inter-
nal opening (the wide end) and sutured with 2-0 long-term, 
braided, absorbable material (e.g., Vicryl, Ethicon, Inc., 
Somerville, NJ, USA), incorporating the underlying internal 
anal sphincter. Monofi lament material should not be used. 
There was no consensus, however, as to whether the plug 
should be buried under the mucosa. The excess external plug 
should be trimmed fl ush with the skin without fi xation. The 
external opening may be enlarged if necessary to facilitate 
drainage.    

    Postoperative Care 

 The Panel had a stimulating discussion on various postopera-
tive management alternatives. However, in the absence of 
evidence-based data, opinions revolved around what seemed 
reasonable and appropriate with more emphasis on the “art” 
rather than the “science” of surgery. There were nevertheless 
several unanimous conclusions.
    1.    Diet: No dietary restrictions.   
   2.    Activity: No strenuous activity, exercise, or heavy lifting 

for 2 weeks. Abstinence from sexual intercourse for 2 
weeks.   

   3.    External dressing: For patient comfort only.   
   4.    Topical antibiotics: Not indicated.   
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   5.    Cleansing: Showers with gentle cleaning.   
   6.    Bowel management: Medications as necessary to prevent 

constipation or diarrhea.   
   7.    Follow-up visits. Surgeon’s preference: The tract should 

not be probed during these visits.      

    Outcome 

    Defi ning Failure 

 Early extrusion of the plug is either a technical error [the 
track being too large, the plug pulled too tightly, faulty fi xa-
tion (i.e., to the mucosa rather than to the internal sphincter)] 
or infection. The Panel unanimously agreed that the over-
whelming majority of fi stulas which heal do so within 
3 months, although some will take longer. The decision 
whether the operation should be considered a failure rests 
with the individual surgeon, but should not be taken for a 
minimum of 3 months.   

    Conclusions 

 The anal fi stula plug was felt to be a reasonable alternative 
for the treatment of anal fi stula. Members of the Panel were 
asked to state what they felt to be a reasonable rate of success 
and concluded that 50–60 % should be considered accept-
able. To achieve the highest possibility of success, the Panel 
concluded that patient selection, avoidance of local infec-
tion, and meticulous technique were required. Besides the 
consideration of cost it was felt that the patient would not be 
adversely affected by insertion of the fi stula plug because all 
other management options were still available. It was recog-
nized, however, that even in patients with apparent healing 
the rate of subsequent recurrence was unknown. Prospective 
randomized trials comparing the anal fi stula plug with other 
treatments such as seton fi stulotomy were recommended. 
Finally it was unanimously agreed that the procedure should 
be undertaken only by trained surgeons familiar with anorec-
tal anatomy and experienced in conventional anal fi stula sur-
gery and in the management of its complications.  

    Gore Bio-A Plug 

 In 2009, the synthetic Gore Bio-A plug was FDA approved. 
The Gore Bio-A is a synthetic plug as compared to Surgisis, 
which is a biologic plug. The Gore Bio-A fi stula plug is a 
porous fi brous structure composed solely of a synthetic 
bioabsorbable polyglycolide–trimethylene carbonate copo-
lymer (67 % polyglycolide, 33 % trimethylene carbonate). 
The copolymer has been found to be both biocompatible and 

nonantigenic because it is degraded via a combination of 
hydrolytic and enzymatic pathways. In vivo studies with this 
copolymer indicate that the bioabsorption process should be 
complete within 6 months [ 11 ]. The device consists of a 
disk 16 mm in diameter, attached to six tubes, each 9 cm in 
length. The size of the plug can be tailored by changing the 
number and length of the tubes so that it occupies the fi stula 
tract until the bioabsorbable nature of the material allows 
the body to fi ll the defect with native tissue [ 12 ]. In com-
parison to the Surgisis plug, the disk was devised to decrease 
the incidence of dislodgement. The plug is depicted in 
Fig.  13.1 .

   The following technique is provided by Gore Medical 
(Flagstaff, AZ) and comprises the corporate recommendations 
for procedure [ 13 ]. 

    Preparation 

•     Prepare the patient and surgical site using standard tech-
niques appropriate for anal fi stula repair.  

•   Remove the device from its sterile packaging using 
 aseptic technique.  

•   Using sharp sterile scissors, trim the disk diameter to a 
size appropriate for the defect allowing for adequate fi xa-
tion of the disk to the rectal mucosa. Care should be taken 
to avoid the creation of sharp edges or corners when trim-
ming the disk.  

•   Individual tubes can be removed from the device to accom-
modate the diameter of the fi stula tract. When removing 

  Fig. 13.1    Fistula    plug placement. The fi stula tract is identifi ed and 
curetted. A silk tie is then placed through the tract. The tie is then 
affi xed to the fi stula plug so that it will be pulled through the internal 
orifi ce out the external. The plug is trimmed for optimal passage. 
The plug is gently brought through the fi stulous tract. The plug is 
sutured into place and the internal orifi ce is closed with fi gure-of-8 
absorbable suture. The external end of the plug is trimmed to skin level 
for patient comfort. Images courtesy of Dr. Alex Ky       
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tubes, begin with the center-most tubes, carefully cutting 
the tube as close to the disk as possible (proximally adja-
cent) without compromising tube attachment.  

•   To facilitate introduction and deployment of the device in 
the fi stula tract, it is recommended that a suture be used to 
gather the tubes and pull the device through the fi stula 
tract. To do so, run a suture through the distal ends of the 
tubes. A bite depth of approximately 3 mm is recom-
mended to ensure adequate suture retention strength.    
  Note : The use of a resorbable suture is recommended to 

minimize the potential that any permanent material is 
implanted.
•    The GORE ®  BIO-A ®  Fistula Plug does not need to be 

hydrated prior to use. However, to facilitate passage of the 
tubes through the fi stula tract, briefl y immerse the entire 
device in sterile saline.     

    Device Placement 

•     Use standard techniques to defi ne, clean, and prepare the 
fi stula tract. If necessary, the tract may be defi ned with a 
curette to remove any granulation tissue.  

•   Insert a fi stula probe or other suitable instrument through 
the fi stula tract, entering through the external (secondary) 
opening and exiting via the internal (primary) opening.  

•   Grasp the suture attached to the distal end of the GORE ®  
BIO-A ®  Fistula Plug.  

•   Gently draw the suture into the internal (primary) opening 
of the fi stula tract. Continue to draw the suture through 
the fi stula tract.  

•   Once the suture is visible at the external (secondary) 
opening, slowly draw the GORE ®  BIO-A ®  Fistula Plug 
into the defect until slight resistance is felt and the device 
disk is securely seated at the internal (primary) opening.    
  Note : Take care to ensure that disk lies fl at and is well 

apposed to the rectal mucosa at the internal (primary) open-
ing of the fi stula tract.
•    After the device is properly positioned in the fi stula tract, 

one of the following fi xation methods should be used to 
secure the disk at the internal (primary) opening.    

    Fixation Method I 
 –     Using a suitable resorbable suture, secure the disk of the 

GORE ®  BIO-A ®  Fistula Plug to the adjacent tissue, 
obtaining adequate bites of rectal wall to prevent device 
migration and minimize the potential for leakage of bowel 
contents into the fi stula tract.     

    Fixation Method II 
 –     Using a suitable resorbable suture, close the rectal mucosa 

over the disk portion of the device to prevent device 
migration and minimize the potential for leakage of bowel 

contents into the fi stula tract. Figures  13.2 ,  13.3 ,  13.4 , 
 13.5 ,  13.6 ,  13.7 , and  13.8  depict the set-up and installation 
of the fi stula plug.

                 Results 

 Buchberg et al. published a retrospective review of a pro-
spectively maintained database between 2007 and 2009 
comparing the Surgisis anal fi stula plug to the Gore Bio-A 

  Fig. 13.2    The fi gure depicts fashioning disk and tube number to ade-
quately close the fi stula. Image courtesy of Dr. Alex Ky       

  Fig. 13.3    The fi gure represents the fi stula plug traversing the fi stula 
from the internal to external opening. Images courtesy of Dr. Alex Ky       
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fi stula plug [ 14 ]. There were a total of 27 plug insertions over 
a 28-month period in 16 patients. Twelve patients underwent 
16 Cook plug insertions and 10 patients underwent 11 Gore 
plug insertions. Several patients who initially failed the Cook 
plug were subsequently receiving Gore plugs. 

 Successful closure (healing) was clinically defi ned as the 
absence of any discharge or swelling, with the internal open-
ing closed by the time the anoscopy was performed and all 
external openings closed at the perineal examination at the 

last follow-up session. In regard to technique, the button was 
secured fl ush with the anal mucosa and secured with two to 
three 2-0 Vicryl sutures. 

 The overall procedural success rate in the Gore group was 
54.5 % (6 of 11) vs. 12.5 % (2 of 16) in the Cook group. Of 
note, patients whose fi stula plug was inserted after pretreat-
ment of the fi stula with a draining (loose) seton appeared to 
heal more often (55.6 %, 5/9) compared to those treated 
without a seton (28.6 %, 2/7). 

 De la Portilla et al. reported a series a total of 19 patients 
(18 men, 1 woman) with transsphincteric anal fi stulas [ 12 ]. 
The median age was 49 (range, 33–65) years. Patients with 
known hypersensitivity to materials in the plug, those who 
had more than three external openings or Crohn’s disease, 
and those who were under 18 years of age or were pregnant 

  Fig. 13.4    The fi gure represents the fi stula plug traversing the fi stula 
from the internal to external opening. Images courtesy of Dr. Alex Ky       

  Fig. 13.5    The fi gure represents the fi stula plug traversing the fi stula 
from the internal to external opening. Images courtesy of Dr. Alex Ky       

  Fig. 13.6    The fi gure represents the fi stula plug traversing the fi stula 
from the internal to external opening. Images courtesy of Dr. Alex Ky       

  Fig. 13.7    The fi gure represents the fi stula plug in its fi nal position with 
the size of the external opening increased to allow for adequate drain-
age. Images courtesy of Dr. Alex Ky       
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were excluded form the study. The follow-up duration was 
12 months and successful closure was clinically defi ned as 
the absence of any discharge or swelling, with the internal 
opening closed by the time the anoscopy was performed and 
all external openings closed at the perineal examination at 
the last follow-up session. In regard to technique, the disk 
was secured fl ush with the mucosa with interrupted absorb-
able sutures. 

 Concerning results, relapse occurred in 16 patients (with 
a perianal abscess in one patient). Successful closure was 
observed in only 3 out of 19 patients (15.8 %). The poor 
results from this study were attributed to the learning curve 
of the surgeons, the small number of patients, and the varied 
nature of the fi stulas. 

 Ratto et al.’s study included 11 patients with a median age 
of 42 [ 15 ]. The fi stulas were cryptoglandular in origin in all 
of the patients. There were fi ve high anterior transsphincteric 
fi stulas and six high posterior transsphincteric. The median 
duration of the procedure was 40 min. There were between 2 
and 4 tubes inserted into the fi stula tact. In regard to surgical 
technique, the submucosal pocket was closed with 3-0 Vicryl 
stitches. The disk was included in the suture to prevent plug 
migration and the protruding tubes were trimmed 2–3 mm 
beyond the surface of the perianal skin. The median follow-
 up was 5 months. All patients were evaluated by physical 
examination and endo-anal ultrasound. Success was defi ned 
as the absence of drainage, closure of the external opening, 
and the absence of perianal swelling or abscess formation. 
In regard to results, there was no early dislodgement, and 
closure occurred in 8 of 11 patients (72.7 %). 

 Ommer and colleagues recently published the initial 
results from Germany [ 16 ]. This series comprised 40 
patients (30 male, 10 female, age 51 ± 12 years) who 
 underwent closure of a high transsphincteric ( n  = 28) or 

supra-sphincteric ( n  = 12) fi stula with Gore Bio-A Fistula 
Plug ®  in three surgical departments by fi ve colorectal 
 surgeons. Healing of the fi stula was defi ned as complete 
 closure of the internal opening and the external wound and 
no symptoms of infl ammation. In describing the surgical 
technique, all arms of the plug were pulled tight and the 
head was fi xated to the internal sphincter muscle using 2–3 
sutures (PDS 2-0). The head was then covered with a 
mucosa-submucosa-fl ap (Vicryl 2-0). 

 The overall healing rate was 57.5 % (23/40). Six months 
after surgery the fi stula had healed in 20 patients (50.0 %). 
Three additional fi stulas healed after 7, 9, and 12 months. 
One patient developed an abscess which required surgical 
drainage and the plug had become dislodged in two patients 
during the fi rst 2 weeks postoperatively. The healing rate 
 varied signifi cantly amongst the fi ve surgeons with a range 
of 0–75%. In patients having only prior drainage of the 
abscess healing occurred in 63.6% (14/22) whereas in 
patients after one or more fl ap fi stula reconstruction the heal-
ing rate decreased to 50% (9/18). No patient complained 
about any impairment of his or her preoperative continence 
status. Additionally, four Crohn’s patients were treated with 
a success rate of 25 %. The following Table  13.1  is a sum-
mary of the recent studies.

       Conclusion 

 The Gore Bio-A fi stula plug is a new and evolving treatment 
modality for anal fi stulas. There is a wide range of results in 
the data that has been published up to this point. This is due 
to the learning curve of the surgery, patient selection, and the 
small number of patients. One technical aspect that needs to 
be clarifi ed is in regard to the fi xation method of the disk. 
It is not clear whether it is optimal to secure the disk on top 
of the rectal mucosa or secure it beneath a fl ap. Intuitively, it 
seems that covering the disk with a mucosal fl ap would pro-
duce better results. This plug has also not been extensively 
studied in Crohn’s patients. There are only four patients in the 
literature who have been treated with the Gore Bio-A plug. 

  Fig. 13.8    The fi gure represents the fi stula plug in its fi nal position with 
the size of the external opening increased to allow for adequate drain-
age. Images courtesy of Dr. Alex Ky       

   Table 13.1    Summary of recent studies   

 Authors  Year 
 Number of 
patients 

 Crohn’s 
patients 

 Healing rate 
(%) 

 Buchberg et al. [ 14 ]  2010  11  0  6/11 (54.5) 
 De la Portilla et al. [ 12 ]  2011  19  0  3/19 (15.7 
 Ratto et al. [ 15 ]  2012  11  0  8/11 (72.7) 
 Ommer et al. [ 16 ]  2012  40  4  23/40 (57.5) 
 Buchberg et al. [ 14 ]  2010  11  0  6/11 (54.5) 
 De la Portilla et al. [ 12 ]  2011  19  0  3/19 (15.7) 
 Ratto et al. [ 15 ]  2012  11  0  8/11 (72.7) 
 Ommer et al. [ 16 ]  2012  40  4  23/40 (57.5) 
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Overall, the Gore Bio-A plug is a new technique that appears 
to be an improvement over the Surgisis plug and updated 
research will more clearly defi ne the proper fi xation method 
and surgical indications.      
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