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Revisiting the biofragmentable anastomotic
ring: Is it safe in colonic surgery?

Gabriela A. Ghitulescu, MD, CM; Nancy Morin, MD, CM; Prasad Jetty, MD, CM; Paul Belliveau, MD, CM

Introduction: The use of the biofragmentable anastomotic ring (BAR) has been reported in the
literature with good results. Our purpose in this review was to document the clinical outcomes after gas-
trointestinal anastomoses performed with use of the BAR. Methods: Data were gathered systematically
through chart review with the help of data collection forms from 159 patients who underwent 173
intestinal anastomoses performed with use of the BAR between 1992 and 1999. Of the 165 patients
who had anastomoses (6 had 2 anastomoses constructed on separate occasions and were considered
separately), 23 (13.9%) had surgery with anastomosis under emergency conditions, and 44 (26.7%)
were steroid-dependent patients. The indications for surgery were malignant disease in 63 (38.2%)
patients, inflammatory bowel disease in 54 (32.7%) patients, diverticular disease in 13 (7.9%) patients
and other conditions in 35 (21.2%) patients. Results: A clinical anastomotic leak developed in the first 2
weeks after surgery in 7 (4.2%) patients, 6 of whom required reoperation. All recovered well, with no
deaths related to use of the BAR. Early small-bowel obstruction developed in 13 patients (7.9%), none
of whom required reoperation. The average postoperative length of hospital stay was 9.0 days, the
average time to pass the first flatus was 3.2 days, and the average time to begin oral fluid intake was 3.3
days. The rate of leakage at the anastomosis in our series was comparable to that found in randomized
trials with the BAR (2.0%—4.4%) and as reported with hand-sewn and stapled anastomoses (1.9%-8.2%).
Conclusions: Our data indicate that use of the BAR is safe and effective in both elective and emergent
surgery. The rate of leakage is comparable to that reported in the literature when a BAR is used.

Introduction : On a signalé dans la littérature scientifique que I'utilisation de "anneau d’anastomose
biofragmentable (AAB) donne de bons résultats. Cette étude visait a documenter les résultats cliniques
apres des anastomoses gastro-intestinales effectuées au moyen de PAAB. Méthodes : On a réuni systé-
matiquement des données en analysant des dossiers a 1’aide de formulaires de collecte de données
recueillis aupres de 159 patients ayant subi 173 anastomoses intestinales effectuées au moyen de ’AAB
entre 1992 et 1999. Des 165 patients ayant subi une anastomose (six en ont subi deux au cours d’inter-
ventions distinctes, que ’on a comptées séparément), 23 (13,9 %) ont subi une intervention chirurgicale
et ’anastomose d’urgence et 44 (26,7 %) étaient des patients asservis aux stéroides. La présence d’une
maladie maligne chez 63 (38,2 %) des patients, d’une affection intestinale inflammatoire chez 54 (32,7
%), d’une diverticulite chez 13 (7,9 %) et d’autres problemes chez 35 (21,2 %) d’entre eux a constitué
I’indication pour Pintervention chirurgicale. Résultats : Une fuite a anastomose clinique a fait son
apparition dans les deux semaines qui ont suivi ’intervention chirurgicale chez sept (4,2 %) des patients,
dont six ont di subir une nouvelle intervention. Tous se sont bien rétablis et I’on n’a signalé aucun
déces relié a Iutilisation de ’AAB. Une occlusion de 'intestin gréle s’est produite peu apres I'interven-
tion chez 13 patients (7,9 %) dont aucun n’a da subir une nouvelle intervention. La durée moyenne de
I’hospitalisation apres I'intervention s’est établie a 9,0 jours et il a fallu en moyenne aux patients 3,2
jours pour passer la premiére flatulence et 3,3 jours pour commencer a prendre des liquides par la
bouche. Le taux de fuite au niveau de ’anastomose chez notre série de patients se comparait a celui
qu’ont révélé les essais cliniques randomisés dans le cas de ’AAB (2,0 %-4,4 %) et qu’on a signalé
dans le cas des anastomoses refermées par des points cousus a la main et par des agrafes (1,9 %-8,2 %).
Conclusions : Nos données indiquent que ’AAB est sécuritaire et efficace a la fois pour les interven-
tions chirurgicales électives et dans les cas d’urgence. Le taux de fuite se compare a celui qu’on rapporte
dans la littérature scientifique pour un AAB.
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Safety of the biofragmentable anastomotic ring in colon surgery —

he concept of a sutureless anas-

tomosis was introduced in 1826
by Denans,' as an intraluminal device.
Mechanical devices were described
later by others, including Bonnier in
1886° and Murphy® in 1892. The
principle was the same: a circular seg-
ment of intestinal tissue was trapped
between the 2 rings of the anasto-
motic device. Necrosis and sloughing
of the trapped bowel wall released the
device, which then passed into the
feces. Surgeons were reluctant to use
this device because of anastomotic
stenosis (resulting from ischemia
secondary to the tight device) and of
obstruction of the fecal flow (when
the device was in situ).

In 1985, Hardy and associates*
introduced a biofragmentable anas-
tomotic device made of absorbable
polyglycolic acid and 12.5% barium
sulfate, which renders it radiopaque
(Valtrac Biofragmentable Anastomo-
sis Ring [BAR]).*¢ It is made of 2
identical segments attached together
on a central frame. Their scalloped
rims prevent tissue ischemia; there is
a 6-mm gap in the open position,
and a 1.5-, 2.0- or 2.5-mm gap in
the closed position. A variety of ex-
ternal diameter sizes are available:
25,28, 31 and 34 mm, each 14 mm
larger than the internal lumen.” The
bowel anastomosis is created by ty-
ing the pursestring suture inserted
into each end of the bowel around
cach component of the BAR. The
device is then snapped shut. Be-
tween 11 and 16 days after surgery
the fragmented BAR is passed into
the stool. An inverted serosa-to-
serosa anastomosis is thus created,
which can withstand an intraluminal
pressure of 70 mm Hg, far above
that encountered in intestinal ob-
struction in humans.*

There have been several random-
ized prospective trials with the
BAR”"® demonstrating that it is a
safe alternative to the hand-sewn and
stapled techniques of bowel anasto-
mosis. The aim of this chart review
was to document outcomes after use
of the BAR at our institution in con-

secutive unselected patients present-
ing for colon resection.

Methods

Using a registry of cases, we re-
viewed the charts of 159 patients
who underwent elective or emergent
small- and large-bowel resection and
anastomosis with use of the BAR.
The data gathered included the fol-
lowing: patient demographics, the in-
dication for surgery, the date and
nature of the operation, the type and
location of the anastomosis, size of
the BAR used, preoperative state (im-
munosuppression with steroids and
presence of localized sepsis) of the
patient, intraoperative and postopera-
tive complications (both related and
unrelated to the intestinal proce-
dure), the time to recovery (time to
first oral intake and passage of flatus,
postoperative length of hospital stay),
the need for reoperation and read-
mission, and the death rate. Early
postoperative bowel obstruction was
recorded in the first month postoper-
atively when the patient was unable
to tolerate oral intake after docu-
mented return of bowel function.

The BAR was used routinely
when an anastomosis could be safely
created after mobilization of a 2-3-
cm segment of bowel proximal and
distal to the area of resection, except
when extreme size discrepancy pre-
cluded its use, and when creating
rectal anastomoses within 10 c¢m
from the anal verge. The use of
steroids was not considered a con-
traindication to use of the BAR.

Preoperatively the bowel was me-
chanically cleansed with oral admin-
istration of a sodium phosphate solu-
tion, and 3 doses of neomycin (1 g)
and metronidazole (750 mg) given
by mouth the day before surgery.
This was accompanied by a diet re-
stricted to clear fluids and was admin-
istered at home to allow same-day ad-
mission to hospital (after February
1995). In addition, patients received
1 g cefazolin intravenously 1 hour
before incision. In emergency cases,

bowel preparation was omitted, and
patients received broad-spectrum an-
tibiotics intravenously before opera-
tion. The technical details for inser-
tion of the BAR were as described by
Hardy and associates.** A special
metal clamp was used to facilitate
insertion of the pursestring suture,
which was a 3-0 MAXON suture on
a straight needle. The luminal size
was determined by inserting a gradu-
ated cone. The size that could be ac-
commodated snugly but not to the
point of rupture was selected. The
gap size was 2.0 mm in general for
colon, 1.5 mm for small bowel and
2.5 mm for thicker tissue. Drains
were not used, and wounds were
closed primarily. Postoperatively, the
patients were kept fasting until signs
of return of bowel function appeared,
at which time their diets were gradu-
ally advanced. When steroids were
used preoperatively, these were ta-
pered rapidly after surgery.

Unless otherwise specified, the
denominator for the percentages cal-
culated was the number of patients
who had anastomoses performed
(counting patients with concurrent
anastomoses only once). This num-
ber was 165. Student’s z-test was
used to compare average time to pas-
sage of flatus, oral intake and postop-
erative length of hospital stay among
groups of patients according to an
emergent indication for surgery, an
immunocompromised state, and the
presence of intra-abdominal sepsis. A
probability value of less than 0.05
was considered significant.

Results

Between 1992 and 1999, 1 sur-
geon (P.B.) constructed 173 anasto-
moses with the BAR using standard
technique.** Six patients had 2 si-
multaneous anastomoses, 1 patient
had 3 simultancous anastomoses,
and 6 patients had 2 anastomoses
constructed on separate occasions.
There were 84 women and 75 men,
with a mean age of 53.9 years (range
from 18-86 yr).
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The indications for surgery are
shown in Table 1, the types of anas-
tomoses performed are shown in
Table 2. All 4 sizes of the BAR were
used, with the 28-mm (2-mm gap)
most frequently inserted (Table 3).

In 23 (13.9%) of the patients,
anastomosis was performed under
emergent conditions (mainly for
bowel obstruction or diverticulitis).
In 44 patients (26.7%) the patient
was immunosuppressed (most were
taking steroids for inflammatory
bowel disease). Thirty (18.2%) pa-
tients were found to have localized
intra-abdominal sepsis at the time of
operation. Sixteen anastomoses were
constructed in patients with abscess
or fistula secondary to Crohn’s dis-
ease, 12 in patients with diverticular
abscess or fistula, 3 in a patient with
a perforated tumour with abscess,
and 2 in a patient with a postopera-
tive enterocutancous fistula. The
BAR was never used in the presence
of generalized peritonitis.

Table 1

Indications for Surgery in Patients
(N = 165*) Who Underwent Colonic
Anastomosis With the
Biofragmentable Anastomotic Ring

Patients,
Diagnosis no. (and %)
Malignant disease 63 (38.2)
Inflammatory bowel
disease 54 (32.7)
Diverticular disease 13(7.9)
Ischemia 2(1.2)
Othert 33 (20.0)

*Six of the 159 patients had 2 anastomoses on separate
occasions and were considered as separate patients.
tRectal prolapse, benign neoplasm, closure of
colostomy, bowel obstruction, intussusception, frauma,
iatrogenic fistula and cystic fibrosis

Table 2

Type and Number of Anastomoses
(N = 173) Created With the
Biofragmentable Anastomotic Ring

Anastomoses,
Type of anastomosis no. (and %)
Small bowel-colon 74 (42.8)
Colon-rectum 51 (29.5)
Colon-colon 19 (11.0)
Small bowel-rectum 19 (11.0)
Small bowel-small bowel 10 (6.8)
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Complications

There were 7 instances intraopera-
tively where use of the BAR proved
difficult: in 3 patients the anastomo-
sis required suture reinforcement, in
2 instances the pursestring needed to
be constructed by hand due to tech-
nical difficulties with the pursestring
device, in 1 patient the entire anasto-
mosis was reconstructed by hand,
and in 1 patient there was difficulty
inserting the BAR for a distal rectal
anastomosis. In no case was use of
the BAR abandoned completely for
technical reasons once it was consid-
cred to meet the criteria of size ac-
commodation.

Postoperatively, 7 (4.2%) patients
had clinically determined anasto-
motic leaks, which occurred in the
first 2 weeks after the procedure
(Table 4). Four of these 7 patients
were immunosuppressed (taking
steroids). These 7 patients had un-
dergone a variety of procedures.
Three with inflammatory bowel dis-
case underwent subtotal colectomy
with ileorectal anastomosis, right
hemicolectomy and left hemicolec-
tomy. A fourth with malignant dis-
ease, who was taking prednisone for
chronic obstructive pulmonary dis-
ease (COPD), had sigmoid resec-
tion. A fifth patient underwent emer-
gent sigmoid  resection and
appendectomy for acute diverticulitis

Table 3

Size and Number (N = 173)

of the Biofragmentable
Anastomotic Rings (BARs) Used
for Colonic Anastomoses

Anastomoses,

Dimensions no. (and %)
Diameter of BAR, mm

25 26 (15.0)

28 82 (47.4)

31 42 (24.3)

34 10 (6.8)

Unknown 13 (7.5
Size of gap, mm

1.5 10 (6.8)

20 140 (80.9)

25 2(1.2)

Unknown 21 (12.1)

with fistula to the appendix and
large-bowel obstruction. Spasm of
the distal bowel was seen, and the
anastomosis was reinforced with su-
tures. The sixth patient had a subto-
tal colectomy with ileorectal anasto-
mosis for malignant disease. The last
patient underwent a second stage
Hartmann procedure (first stage per-
formed emergently for ischemic coli-
tis). The first 6 patients required re-
peat laparotomy with either primary
repair if the leak was diagnosed
within 6 hours and with minimal
contamination, or stoma formation
with repair when advanced reaction
was found (Table 5). The seventh
patient was managed conservatively.
All 7 patients responded to treat-
ment.

Small-bowel obstruction devel-
oped in 13 patients (7.9%) (Table 4);
3 (23%) of them required readmis-
sion for bowel obstruction. All 13
episodes resolved without operative
intervention. We examined the role
of device size and rate of obstruction
and could not find a correlation.
Three (1.8%) patients had a late stric-
ture, all within 1 year of operation
(Table 4). Two (colorectal and colo-
colonic anastomoses) were success-
fully treated with endoscopic dilata-
tion on 2 or fewer occasions. The
third patient (colorectal anastomo-
sis), who had had an anastomotic
leak treated conservatively, required

Table 4

Complications in Patients (N = 165)
Who Underwent Colonic
Anastomosis With the
Biofragmentable Anastomotic Ring*

Patients,
no.

Complication (and %)
Obstruction 13 (7.9)
Leak 7(4.2)
Stricture 3(1.8)
Abscess (no leak) 1(0.6)
Wound infection 1(0.6)
Wound dehiscence 1(0.6)
Abdominal wall hematoma 1(0.6)
Total 27 (16.4)

*Obstruction developed in 4 (15%) patients who received
the 25-mm device, 7 (8%) with the 28-mm and 2 (5%) with
the 31-mm. devices.
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endoscopic dilatation 8 months post-
operatively, and later had an episode
of small-bowel obstruction, treated
conservatively. Subsequently, he had
2 episodes of documented Ogilvie’s
syndrome. There were no deaths di-
rectly related to use of the BAR. The
surgical postoperative complications
are shown in Table 4, and the non-
surgical complications in Table 6.

Recovery

The average hospital stay postop-
eratively was 9.0 days (range from
3-112 d). Prolonged stay was seen in
patients with multiple medical prob-
lems, advanced malignant disease
and complex postoperative courses.
The average time to passage of first
flatus was 3.2 days (range from 1-8

between the emergent and elective
surgery groups, with shorter times in
the elective group.

Discussion

Three criteria must be fulfilled for
any intestinal anastomosis: mainte-
nance of an adequate blood supply,
serosal apposition without tension
and an uncompromised lumen with
a watertight seal. In experimental
studies on dogs and pigs,* the BAR
has been shown to cause the least
amount of tissue necrosis when com-
pared with stapled and hand-sewn
techniques. Its edges are scalloped
to prevent tissue strangulation, and
in the closed position, the gap is 1.5,
2.0 or 2.5 mm wide. This allows
the surgeon to account for bowel-

anastomoses. In those studies that
were randomized controlled trials,
the leak rates obtained with the BAR
(2.0%-3.0%)°">'* were comparable to
those obtained with stapled anasto-
moses (1.9%—6.2%) and hand-sewn
anastomoses (2.5%-8.2%).”'*'* Our
study showed a leak rate of 4.2% (7
leaks in 165 patients), comparable to
the rates obtained in the largest series
(Table 8°*). Conclusions from such
comparisons are clearly limited by
the fact that ours was not a random-
ized controlled trial.

Table 6

Nonsurgical Postoperative
Complications in Patients Who
Underwent Colonic Anastomosis
With the Biofragmentable
Anastomotic Ring (N = 165)

d). Patients were allowed a clear fluid ~ wall thickness and postoperative Patients,
. . . . Complication no. (and %)
diet an average of 3.3 days postoper-  swelling by using the appropriate-
. . . Urinary tract infection 5@3.0)
atively (range from 1-10 d). All pa-  sized device. : —
. . K . . . Respiratory infection 3(1.8)
tients were tolerating a solid diet at The BAR is designed to create . .
K X . A A Urinary retention 3(1.8)
the time of discharge. S a.nd MAINtain serosa-to-serosa apposi- Fluid overload/congestive
The effects of emergent indication  tion with a watertight seal. It was heart failure 2(1.2)
for surgery, immunosuppression with ~ shown to withstand an intraluminal Lower extremity embolus 1006
steroids and presence of intra-ab-  pressure of 70 mm Hg immediately ggg?g%:“e duct L 06
dominal sepsis on the average time after its construction and to have the septic phiebiis 1 0.6)
to passage of flatus and. to oral in- highest burst pressure on day 0 and Fever (undiagnosed) 106
take, and on postoperative hospital  equal pressures on days 7 and 16 Seizure 106)
stay were assessed (Table 7). It is  compared with hand-sewn and sta- Pulmonary embolism 1(0.6)
interesting to note that there was a  pled anastomoses.* In the largest se- Hip fracture 106
marginally significant difference in  ries using the BAR,”* the aggregate Diarhea due to
. .. 0 Clostridium difficile 1(0.6)
the time to passage of flatus (3.9 v.  clinical leak rate was 3.0% (Table 8). Total 21027
3.1 d) and oral intake (3.9 v. 3.2 d)  This represents 46 leaks in 1458
Table 5§
Course of Patients Who Required Reoperation for Anastomotic Leak*
Steroid
Patient Diagnosis use Initial procedure POD Findings Repair
1 Malignant disease No Subtotal colectomy with 9 Small dehiscence; no spillage Oversewing of defect
ileorectal anastomosis
2 Crohn’s disease Yes Right hemicolectomy 30 Small dehiscence; localized Failed conservative therapy;
spillage resection and primary
anastomosis with stapler
3 Crohn’s disease Yes Left hemicolectomy 8 Small dehiscence; no spillage Oversewing of defect
4 Malignant disease Yes Sigmoid resection 9 Partial dehiscence; localized Colostomy
(COPD) spilloge
5 Perforated No Sigmoid resection and 5 Small dehiscence with large tear Colostomy
diverticulitis with appendectomy of muscular layer; generalized
obstruction peritonitis
6 Crohn’s disease Yes Subtotal colectomy and 6 Distal pursestring broken; Resection and primary

ileorectal anastomosis

localized spillage

anastomosis with stapler

*All recovered well after their second procedure.

POD = postoperative day, COPD = chronic obstfructive pulmonary disease.
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It is interesting that 4 of the 7
leaks in the current study occurred in
the group of 44 patients taking corti-
costeroids at the time of surgery.
The numbers in the series are too
small to permit valid statistical analy-
sis; however in a retrospective study
of 764 patients, Golub and
associates' found a leak rate of 3.4%
among anastomoses performed with
the hand-sewing and stapling tech-
niques. In their univariate, and then
multivariate analysis, use of corticos-
teroids was found to be an indepen-
dent risk factor for the occurrence of
an anastomotic leak. The other vari-
ables that independently predicted
anastomotic leaks were the presence
of COPD, bowel obstruction, peri-
tonitis, intraoperative transfusion of

Table 7

more than 2 units, and a serum albu-
min level less than 3.0 g/L. In our
series, one patient who had an anas-
tomotic leak had COPD and another
had a large-bowel obstruction. The
role these variables played in our leak
rate is unclear due to our small num-
ber of patients and leaks.

One question that remains unan-
swered is the safety of the BAR in
high-risk colonic anastomoses. The
largest series”'® to date using the
BAR included a mix of high- and
average-risk anastomoses, so more
detailed comparisons cannot be
made. In their 1997 randomized
study of 100 patients, Pahlman and
colleagues'” reported similar compli-
cation rates in high-risk and average-
risk colonic anastomoses, including

leak rates. Two studies'®! of anasto-

moses in irradiated bowel in dogs
showed that the BAR method was as
safe as the hand-sewn and stapled
techniques, with a suggestion in one
study of a lower leak rate with use of
the BAR and the indication that a
2.0-mm gap is better than a 1.5-mm
gap. In a study done by Maney and
colleagues,” mean burst/leak pres-
sures were similar in anastomoses
done with the BAR, sutures and sta-
ples in dogs immunosuppressed peri-
operatively with steroids. Our series
includes immunosuppressed patients
(26.7%), emergent operations
(13.9%) and the presence of intra-
abdominal sepsis (18.2%) in a signifi-
cant number of anastomoses. Al-
though not limited to outcomes in

Comparison of the Time to Passage of Flatus, Oral Intake and Hospital Stay Postoperatively With Respect to
Urgency of Surgery, Steroid Use and Intra-abdominal Sepsis for Patients Who Had Colonic Anastomosis With
the Biofragmentable Anastomotic Ring*

Passage of flatus

Oral intake

Postoperative hospital stay

Mean (and SD)

Mean (and SD)

Mean (and SD)

Comparison group time, d p value time, d p value time, d p value
Urgency of surgery 0.016t 0.028% 0.187
Emergency 3.88 (1.76) 3.92 (1.74) 11.0 (12.29)
Elective 3.09 (1.19) 3.19 (1.66) 8.49 (10.83)
Steroid use 0.212 0.208 0.408
Steroids 3.09 (1.29) 3.15 (1.35) 8.52(9.87)
No steroids 3.27 (1.34) 3.37 (1.80) 8.96 (11.48)
Sepsis 0.177 0.154 0.193
Intra-abdominal sepsis 3.43 (1.46) 3.59 (1.76) 7.83 (6.27)
No intfra-abdominal sepsis 3.17 (1.29) 3.24 (1.67) 9.08 (12.0)
*p < 0.05 was considered significant.
195% confidence interval was 0.03-1.55,
195% confidence interval was 0.01-1.45
Table 8
Summary of the Largest Series Describing the Use of the Biofragmentable Anastomotic Ring in Colonic Surgery
Anastomoses Emergency Leak rate Obstruction Stricture
Series (and patients), no. surgery, % (and reoperation), %  (and reoperation), %  (and reoperation), %
Corman et al, 1989’ 222 (222) 0 2.7 4.1 NA
Bubrick et al, 1991% 395 (395) 0 3.0 4.6 NA
Gullichsen et al, 1992" 79 (79) 9.3 25(2.5) NA 25(.3)
Choi et al, 1998" 144 (140) 40.0 2.8 3.5 0.7 (0.7)
Di Castro et al, 1998 514 (453) 17.5 3.3(1.0) 0 0.8 (0)
Cahill et al, 1989" 101 (101) 0 2.0 3.0(1.0) NA
Valle et al, 1998" 68 (68) 0 4.4 (4.4) 59 O 0
Total 1523 (1458) 10.2 3.0 NA NA
Current series 173 (159) 13.9 4.2 (3.6) 7.9 0) 1.8 (0

NA = not available or not applicable.
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high-risk cases, we have shown good
results in this heterogeneous group
of patients.

The minimal internal diameter of
the BAR is 14 mm, and studies have
shown similar rates of early bowel ob-
struction when comparing the BAR
to conventional methods of anasto-
mosis.”'** In our study, the rate of
postoperative small-bowel obstruc-
tion was comparable to that of other
series (Table 8). In 1993, Gullichsen
and associates” published the results
of long-term follow-up in 30 patients
with a BAR anastomosis (mean time
clapsed from operation was 24.5
mo). Only 1 patient required reoper-
ation for stricture, and none required
endoscopic treatment. In our study,
3 patients had anastomotic strictures,
all within 1 year of surgery, and all
strictures were successfully treated
with endoscopic dilatation.

A study by Dyess and associates®
has shown that anastomosis with the
BAR is rapid. The time to complete
an intestinal anastomosis was 22 min-
utes with the BAR (range from 543
min), 37 minutes with sutures (range
from 15-90 min) ( p < 0.01) and 33
minutes with the stapler (range from
12-88 min) (p < 0.06). As Corman
and associates’ pointed out, the ra-
pidity of the BAR technique would
be significant when constructing mul-
tiple anastomoses. An added advan-
tage of the BAR method is the uni-
form technique used throughout the
colon and small bowel. This is not
the case with the use of staplers,
where different instruments are used
in various configurations. The BAR
also obviates the need for an addi-
tional enterotomy, and since it can
fashion an end-to-end anastomosis,
less mobilization of the bowel is nec-
essary, leading to less trauma to the
tissues and decreased operative time.
The device is also less expensive than
multiple applications of staplers in
performing anastomoses.

The BAR has also been used in
upper gastrointestinal surgery with
good results. Gullichsen and associ-
ates® showed its safety in jejunojeju-

nal anastomoses when compared with
sutured anastomoses. Thiede and col-
leagues® reported on the use of the
BAR in the upper gastrointestinal
tract, including the stomach, and for
side-to-side enteral anastomoses, in a
multicentre European trial. The study
showed an acceptable clinical leak
rate of 0.58% and no ileus postopera-
tively secondary to the BAR.

In recent reports, use of the BAR
has been described in laparoscopic
procedures. Some have used the
device to construct extracorporeal
anastomoses with ease and good
results.”®?* Additionally, a transanal
inserter has been devised to allow
intracorporeal construction of an
anastomosis in laparoscopic anterior
resection.” Another device has been
devised to construct low rectal anas-
tomoses in open surgery.””® Al-
though this provides a method of
inserting and closing the BAR in a
short rectal stump, it is still necessary
to tie a pursestring around the BAR
deep in the pelvis. In addition, the
patients with low rectal anastomoses
experienced tenesmus and increased
frequency of evacuations until the
fragmented BAR passed.

One criticism of the BAR method
has been the steep learning curve of
the technique. It has been reported
by several authors that intraoperative
difficulties with the BAR occur
mostly during the first several
cases'®22*? and are often the result
of choosing a device that is too large.
We also found this to be the case,
and subsequently we found the BAR
casy to use in all types of intestinal
anastomoses, given the uniformity of
the technique. We currently employ
the BAR in the majority of anasto-
moses and have adopted it in laparo-
scopic-assisted intestinal resections.

Conclusions

Our review has shown that the
BAR is safe in elective lower gas-
trointestinal surgery, with acceptable
incidences of anastomotic leak,
bowel obstruction and anastomotic

stricture, as has been shown by other
prospective series reported in the lit-
erature. The BAR has the advantage
of being a rapid and uniform method
that requires less mobilization of tis-
sues, and that can also be used in
the upper gastrointestinal tract and
laparoscopic bowel surgery. It also
seems to be safe in emergency
surgery and in high-risk anasto-
moses, although concomitant steroid
use may be associated with a higher
risk of leakage.

We believe the BAR method is a
viable alternative to the conventional
methods of bowel anastomoses
(hand-sewing and stapling) in low-
risk intestinal surgery. Complications
related to its use appear equivalent to
other conventional methods. Its use
in high-risk anastomoses needs to be
further investigated.
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