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Group S Group C P
(n=69) (n=173) (>.05 NS)
Male/female ratio 57/12 58/15 NS
Median age at operation, y (range) 31(19-62) 28 (14-62) NS
Median follow-up, mo (range) 42 (7-82) 52(1-120) NS
Median duration of disease, mo (range) 151 (11-321) 95 (3-214) .023
Perforating type, n (%) 22(32) 25 (34) NS
Emergency operation, n (%) 5(7) 8(11) NS
Multiple strictures, n (%) 38 (55) 37 (52) NS
Previous bowel operation, n (%) 21(30) 23(32) NS
Perioperative medications: steroids/antibiotics/anti-inflammatory 0%/100%/33% 1%/100%/37% NS/NS/NS
Smoking, n (%) 25 (36) 22 (30) NS
Postoperative medications: infliximab, n (%) 29 (42) 12(16) .0025
No. of operating surgeons 2 1
Site and type of anastomosis, n 90 81
lleocolic, n (%) 46 (51) 45 (56) NS
E-E — 21
F-E-E — 8
S-S 46 16
lleal/jejunal, n (%) 40 (44) 29 (36) NS
E-E — 10
F-E-E —_ 5
S-S 40 14
Colonic, n (%) 4(4) 7 (8) NS
E-E — 5
S-S 4 2

P values were calculated by exact methods; x? tests for categorical variables; Wilcoxon tests for continuous variables.
CD = Crohn's disease; E-E = end-to-end anastomosis; F-E-E = functional end-to-end anastomosis; S-S = side-to-side anastomosis; NS = no significant differences.

The 3 patients with anastomotic leaks underwent a reop-
eration with a diverting loop ileostomy, which was closed
3, 4, and 11 months later. There were no anastomotic leaks
in group S (0%) (Table 2).

Perioperative complications other than anastomotic
leak developed in 4 patients (5%) in group C (2 surgical
site infections, 1 intra-abdominal abscess, and 1 ileus) and
in 3 patients (4%) in group S (3 surgical site infections)
(Table 2).

Long-term anastomotic complications (stenosis, fis-
tula, and abscess formation) were also observed. One pa-
tient developed restenosis secondary to recurrent CD at the
ileocolic S anastomosis 48 months after the operation; this
patient was treated successfully by endoscopic balloon dil-
atation and, 4 years after the procedure, did not require
further treatment. Two patients (3%) required surgical
treatment for bleeding (1 patient) and stenosis at a separate
strictureplasty site distant to the Kono-S anastomosis. A
reoperation was required in 19 patients (26%) in group C,
for restenosis at the anastomosis site (surgical recurrence,
11 patients), fistula and abscess formation (3 patients) and
bleeding (1 patient) within 5 years (Table 2).

Endoscopic and Surgical Recurrence

The frequency of endoscopic recurrence at anastomosis
was comparable between the 2 groups (group S, 63/76
anastomoses, 83% at 1 year, 21/21 anastomoses 100% at 5

years, vs group C, which had 65/81 anastomoses, 79% at 1
year, 29/29 anastomoses 100% at 5 years). However, the
median endoscopic recurrence score at the anastomosis in
group S was less than in group C (group S vs group C, 2.6,
range, 1-4, vs 3.4, range, 2—4; P = .008) (Fig. 2).

The Kaplan-Meier analysis showed a significantly
lower probability of reoperation. Surgical recurrence at the
anastomosis in group S was significantly lower than in
group C at 5 years (Fig. 3a). When patients were treated
with infliximab, this difference remained statistically sig-
nificant (Fig. 3b). No surgical recurrences at the anastomo-
sis were noted regardless of treatment with infliximab in
group S. The number of surgical recurrences in the nonin-
fliximab group was higher in group C than in both inflix-
imab and noninfliximab group for group S at 5 years (vs
noninfliximab, P = .0024 vs infliximab, P = .0165).

DISCUSSION

The rate of surgical anastomotic recurrence in CD has re-
mained unchanged over the years despite advances in
medical and surgical management. The present series of 69
patients operated on for complications of CD underwent a
new antimesenteric functional end-to-end handsewn
anastomosis designed to maintain a wide anastomotic lu-
men and shape, even in the presence of disease recurrence.
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Group S Group C P
(n=69) (n=73) (>.05NS)
Anastomotic recurrence )
Endoscopicrecurrence  49/59 (83%) 58/73 (79%) NS
atly
Rutgeert score, median 26(1-4) 3.4 (2-4) .008
(range) at5y
Reoperation, n (%) 2(3) 19 (26) .0007
Stenosis at anastomosis 0(0) 11(15) .0013
Stenosis at other site (1) 4 (6) NS
Fistula/abscess 0 3(4) NS
Bleeding (N (N NS
Perioperative
complications, n (%)
Anastomotic leakage 0 3(4) NS
Surgical site infections 2(3) 2(3) NS
Abdominal abscess 0 1(1) NS
lleus/adhesions 1(1) 1(1) NS
Incisional hernia 0 0 NS
Mortality 0 0 NS

Pvalues were calculated by exact methods; x* tests for categorical variables and
Wilcoxon tests for continuous variables. Log-rank tests were performed for reop-
eration and stenosis at anastomosis (surgical recurrence).

NS = no significant differences.

Recurrence may occur very early after resection at an
anastomosis site, and endoscopic lesions have been de-
tected in more than 70% of patients within 1 year of oper-
ation.*” Recently, a multicenter, randomized and con-
trolled trial revealed that recurrence rates were similar
whether end-to-end anastomosis or side-to-side anasto-
mosis was performed.” The frequency of endoscopic recur-
rence in this study was comparable between the 2 groups,
and was approximately 80% at 1 year and 100% at 5 years.
Therefore, the Kono-S anastomosis was not effective in
preventing endoscopic anastomotic recurrence. However,

Endoscopic

grading score
4
B Group C
B Group S

3-year

6-month  1-year  2-year 4-year 5-year
FIGURE 2. Analysis of endoscopic recurrence at the anastomosis
after undergoing Kono-S anastomosis (group S) or conventional
anastomoses (group C). The endoscopic grade score of patients with
endoscopic recurrence of CD after undergoing a Kono-S
anastomosis (group S) or conventional anastomoses (group C).

Group S vs group C, P = .008.
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FIGURE 3. Surgical recurrence rates after undergoing a Kono-S
anastomosis (group S) or conventional anastomoses (group C).
Kaplan-Meyer survival curve demonstrating the percentage of
patients remaining free of surgical recurrence at the anastomosis for
CD with a follow-up time in months in group S and group C (A), and
in group S combined with postoperative infliximab therapy
(infliximab+), no infliximab (infliximab~), and Group C combined
with postoperative infliximab therapy (infliximab+), no infliximab
(infliximab—) (B). (A) Group S vs group C, P = .0013; (B) group S
infliximab+ vs group Cinfliximab—, P = .0165. Group S infliximab—
vs group C infliximab—, P = .0024.

the endoscopic score at the anastomosis in the S group was
significantly less than that of the C group at 5 years.
Surgical anastomotic recurrence was not found in
group S. In contrast, 15% of the patients required reopera-
tion for anastomotic restenosis in group C. With the limi-
tation of a retrospective study, the Kono-S anastomosis
used in our series appears to be effective in preventing sur-
gical anastomotic recurrence, even although recurrent CD
may be detected endoscopically at the anastomosis. These
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retrospective findings will be validated by a randomized
prospective study in preparation at our institution.

One explanation of these results might be that the cre-
ation of a supporting column that maintains the diameter
and dimension of the anastomosis prevents distortion and
stenosis associated with recurrent disease at the anasto-
motic site, especially on the mesenteric side. The mesen-
teric side of the intestine is the original site of anastomotic
CD recurrence. This side is positioned at the center of the
supporting column in the Kono-S anastomosis. Therefore,
even if recurrent of CD starts at the mesenteric side, the
supporting column can prevent the distortion. Previous
surgical efforts at preventing CD surgical recurrence focus
only on the size of the anastomosis site, not on the site of
the recurrence. Structural support of the anastomosis may
aid in preventing perianastomotic recurrences. A strategy
that would prevent deformation is proposed, because CD
recurrence typically occurs on the mesenteric side.

Another explanation of the current results could be
related to the propensity of the recurrence in CD to start at
the mesenteric side of the bowel wall, but very few studies
have investigated a mechanistic explanation for this phe-
nomenon.'°™*? Furthermore, most of the recurrences in
CD are at the anastomosis on the mesenteric side; the re-
sulting distortion could be prevented by locating the sup-
porting column at the mesenteric side. The prevention of
anastomotic distortion, and not the absolute diameter of
the anastomosis, may be the explanation for the success in
prevention of surgical recurrence noted with the Kono-$
anastomosis.

The theoretical advantages of this new anastomotic
technique include the preservation of blood supply and
innervation, both important factors in the proper healing
of the anastomosis and both clearly abnormal in an intes-
tine affected by CD. It has been reported that blood flow is
decreased by more than 50% in CD bowel.'>'* Decreased
blood flow is one of the factors involved with recurrence at
the anastomotic site.”> A potent endogenous microvascu-
lar dilator, calcitonin gene-related peptide, a neuropeptide
produced by the nervous system of the gut, is decreased in
animal models of CD and in CD patients.'® Therefore,
when mobilizing the mesentery we divided it as close as
possible to the bowel wall to avoid any unnecessary dener-
vation or devascularization. However, no experimental
data are available to explain the apparent clinical delay in
stenosis after resection. A future direction of our research
is to investigate the role of preservation of blood supply
and innervation at the anastomotic site in CD patients as
well as in animal models.

Several studies have evaluated the efficacy of inflix-
imab for the prevention of postoperative clinical and en-
doscopic recurrence.'” Data from a randomized controlled
study suggest that the administration of infliximab after
intestinal resective surgery is effective for preventing the
endoscopic and histologic recurrence of CD." However,
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the effectiveness of infliximab in preventing the need for
surgery for CD is unknown.'® In this study, when the sur-
gical recurrence was analyzed according to postoperative
infliximab use in each group, the rate of surgical recur-
rence was significantly higher in the non-infliximab-
treated group C in comparison with the infliximab treated
group C. However, no surgical recurrence was exhibited
when the Kono-S anastomosis was used in the current se-
ries, regardless of the postoperative administration of inf-
liximab (Fig. 3). Although the role of infliximab therapy
after surgical resection remains to be proven, Kono-S anas-
tomosis should be strongly considered in CD patients who
are not candidates for infliximab treatment because of an
infusion reaction, loss of effect, or financial reasons.

CONCLUSION

This study provides evidence that Kono-S anastomosis, a
new antimesenteric functional end-to-end handsewn
anastomosis, may be effective for preventing surgical re-
currence at anastomosis, irrespective of postoperative inf-
liximab treatment.
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