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Abstract

Background Ileal Crohn’s disease (CD) complicated by intraabdominal abscess, phlegmon, fistula, and/or microperforation is
commonly treated with antibiotics, bowel rest, and percutaneous drainage followed by interval ileocolic resection (ICR). This
“cool off” strategy is intended to facilitate the safe completion of a one-stage resection using a minimally invasive approach
and minimize perioperative complications. There is limited data evaluating the benefits of delayed versus early resection.
Methods A retrospective review of a prospectively maintained inflammatory bowel disease (IBD) database at a tertiary center
was queried from 2013-2020 to identify patients who underwent ICR for complicated ileal CD confirmed on preoperative
imaging. ICR cohorts were classified as early (<7 days) vs delayed (> 7 days) based on the interval from diagnostic imaging
to surgery. Operative approach and 30-day postoperative morbidity were analyzed.

Results Out of 474 patients who underwent ICR over the 7-year period, 112 patients had complicated ileal CD including 99
patients (88%) with intraabdominal abscess. Early ICR was performed in 52 patients (46%) at a median of 3 days (IQR 2, 5)
from diagnostic imaging. Delayed ICR was performed in 60 patients (54%) following a median “cool off” period of 23 days
of non-operative treatment (IQR 14, 44), including preoperative percutaneous abscess drainage in 17 patients (28%). A
higher proportion of patients with intraabdominal abscess underwent delayed vs early ICR (57% vs 43%, p=0.19). Overall,
there were no significant differences in the rate of laparoscopy (96% vs 90%), conversion to open surgery (12% vs 17%),
rates of extended bowel resection (8% vs 13%), additional concurrent procedures (44% vs 52%), or fecal diversion (10% vs
2%) in the early vs delayed ICR groups. The median postoperative length of stay was 5 days in both groups with an overall
25% vs 17% (p=0.39) 30-day postoperative complication rate and a 6% vs 5% 30-day readmission rate in early vs delayed
ICR groups, respectively. Overall median follow-up time was 14.3 months (IQR 1.2, 24.1) with no difference in the rate of
subsequent CD-related intestinal resection (4% vs 5%) between the two groups.

Conclusions In this contemporary series, at a high-volume tertiary referral center, a “cool off”” delayed resectional approach
was not found to reduce perioperative complications in patients undergoing ICR for complicated ileal Crohn’s disease. Lapa-
roscopic ICR can be performed within one week of diagnosis with low rates of conversion and postoperative complications.
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sepsis. Up to 20% of patients with CD will develop an
intraabdominal abscess, which is associated with a more
severe disease course [1-3]. Intraabdominal abscess is
a common indication for surgery in CD and accounts for
7-25% of operations performed [4]. In recent years, non-
operative management has emerged as the first-line treat-
ment of intraabdominal abscess complicating ileal CD. Man-
agement traditionally consists of antibiotics with or without
percutaneous drainage in order to avoid surgery entirely or
as a bridge to surgery once inflammation has improved in
order to facilitate a more limited resection and reduce the
need for fecal diversion [5, 6]. Studies have shown vary-
ing success of non-operative management, with abscess
resolution ranging 14-85%, with many patients ultimately
requiring surgical resection [7]. Additionally, surgery after
failed non-operative management is associated with longer
hospitalization and need for additional surgery [§—10]. Even
with complete resolution of an abscess, surgical resection is
often unavoidable, as penetrating CD often co-exists with
fibrostenotic CD which itself may require surgical resection
due to recurrent obstructive symptoms.

An alternative to delayed surgical management of com-
plicated CD is early operative management following initial
diagnosis. The primary concerns with immediate surgical
resection in patients with ileal CD complicated by intraab-
dominal abscess are the potentially increased risks of open
surgery or conversion to laparotomy and higher rates of
fecal diversion and postoperative septic complications, the
latter shown to occur in up to 40% of patients undergoing
immediate surgery [11-16]. However, as medical treatments
for CD continue to improve and minimally invasive surgery
becomes more widely adopted in the management of com-
plicated CD, the role of initial non-operative and delayed
resection vs early up-front resection of complicated ileal CD
needs reappraisal [17]. The aim of this study was to inves-
tigate the outcomes of patients undergoing early vs delayed
surgical resection for complicated ileal CD at a high-volume
tertiary referral center. Our hypothesis is that patients under-
going early resection have equivalent outcomes compared to
those undergoing delayed resection, particularly focusing
on rates of laparoscopy, conversion, stoma formation, and
postoperative complications.

Materials and methods

An IRB-approved retrospective analysis of a prospectively
maintained IBD database supplemented by individual chart
review was performed to identify patients who underwent
ileocolic resection for complicated ileal CD between 2013
and 2020 at a high-volume tertiary referral center. This study
was reported according to the Strengthening the Reporting

of Observational Studies in Epidemiology (STROBE)
guidelines.

Complicated ileal CD was defined as terminal ileitis with
one or more of the following findings on diagnostic imaging:
intraabdominal abscess, extraluminal fluid collection, phleg-
mon, enteroenteric or enterocolic fistula, and/or microperfo-
ration. Intraabdominal abscesses included all abscess sub-
types, including mesenteric, psoas, and interloop abscesses.
Microperforation was defined as contained perforation in
the absence of an intraabdominal abscess. Patients with no
radiologic evidence of complicated ileal CD preoperatively
and found to have complicated disease intraoperatively were
excluded. Additionally, patients presenting with septic shock
or evidence of uncontained bowel perforation on imaging
were also excluded. Patients were categorized as either
undergoing early ICR (<7 days from diagnostic imaging to
surgery) or delayed ICR (>7 days post imaging) following a
trial of non-operative management. Non-operative manage-
ment consisted of antibiotics with or without percutaneous
abscess drainage.

Patient demographics, preoperative laboratory val-
ues, perioperative use of immunosuppressants, operative
details, and postoperative outcomes were recorded. Surgi-
cal technique for ICR was standardized at our institution
and was performed laparoscopically whenever feasible as
determined by the operating surgeon, including in patients
with previous laparotomies. Briefly, laparoscopic ICR at our
institution consists of right colon mobilization followed by
exteriorization of the ileocolic specimen through a 4-6 cm
incision. Mesenteric vessels are divided followed by extra-
corporeal side-to-side functional end-to-end anastomosis.
Additional concurrent procedures were performed based on
the extent of disease and included takedown of enteric fis-
tulae, stricturoplasty, and additional non-contiguous small
bowel resection. A diverting ileostomy was performed when
determined by the operating surgeon as necessary for control
of intraabdominal sepsis and operative drains were placed
according to surgeon preference. Ileocolic anastomoses
were performed extracorporeally in a side-to-side fashion
and were hand-sewn or stapled. Conversion to open surgery
was defined as an unplanned midline incision or extension
of the planned extraction site. The extent of ileal resection
was obtained from the pathology report and defined as the
length of terminal ileum resected. Extended bowel resection
was defined as additional colonic resection beyond that of a
standard ICR (i.e., right hemicolectomy) and was performed
as needed in order to achieve macroscopically negative
margins. Subsequent surgery was defined as any additional
CD-related intestinal resection (repeat ICR or small bowel
resection) following index surgery, excluding stoma creation
or reversal.

The primary outcome in this study was the rate of compli-
cations within 30 days of ICR. Postoperative complications

@ Springer



4292

Surgical Endoscopy (2022) 36:4290-4298

were classified according to the Clavien—Dindo classifica-
tion system and identified through review of the electronic
medical record and cross-referenced with our institutional
NSQIP database, with final grading confirmed by a board-
certified colorectal surgeon [18]. Grade III or IV complica-
tions were considered major complications.

Data were collected and analyzed using Statistical Pack-
age for Social Science (SPSS) version 24 (IBM, Armonk,
NY). Categorical variables were compared using the
Pearson’s Chi-square test or the Fisher exact test and con-
tinuous variables were compared using Student’s t-test or
Mann—Whitney U test. Hypothesis testing was performed
at 5% level of significance.

Results

A total of 474 consecutive patients underwent ICR for ileal
CD between February 2013 and June 2020; of these, 112
patients had complicated disease on prior imaging in either
the outpatient or inpatient setting. All surgeries were per-
formed at a single institution by 11 surgeons. Overall, 99
patients (88%) presented to the primary institution and 13
patients (12%) were transferred following an initial median
length of stay of 4 days (IQR 3, 8) at another institution.

Preoperative imaging demonstrated an intraabdominal
abscess in 99 patients (88%), phlegmon in 34 patients (30%),
fistula in 52 patients (46%), and/or microperforation in 7
patients (6%) (Table 1).

Early ICR was performed in 52 patients (46%) with a
median interval of 3 days (IQR 2, 5) between imaging and
surgery (Fig. 1). Among early ICR patients, preoperative
imaging revealed an intraabdominal abscess in 43 (83%),
phlegmon in 16 (31%), fistula in 27 (52%), and microperfo-
ration in 5 patients (10%). Two patients (4%) were treated
in the outpatient setting with oral antibiotics followed by
elective resection. All other 50 patients underwent surgery
during index admission. One patient underwent preopera-
tive percutaneous drainage of an intraabdominal abscess
followed by ICR 4 days later.

Delayed ICR was performed in 60 patients (54%) at a
median interval of 23 days (IQR 14, 44) from imaging. Pre-
operative imaging demonstrated an intraabdominal abscess
in 56 patients (93%), of which 17 patients (30%) underwent
preoperative percutaneous abscess drainage at a median of
2 days (IQR 0, 6) following diagnostic imaging. Of the 60
patients undergoing delayed ICR, 15 (25%) were managed
entirely in the outpatient setting with oral antibiotics after
imaging demonstrated complicated ileal CD, while 15 (25%)
underwent elective surgery after discharge from initial inpa-
tient management. The other patients in the delayed cohort

Non-elective ICR during
index admission:
N=50 (96%)

N=52

Early resection < 7 days

Initial imaging with
complex CD
N=112

Time to resection: 3 days
96% laparoscopic (12%
converted)

25% complications

LOS*: 5 days

Elective ICR:

Time to resection: 9 days
93% laparoscopic (14%
converted)

21% complications

LOS*: 5 days

*post-surgery
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N=2 (4%)

Non-elective ICR during
> index admission:

_| Delayed resection >7 days
| N=60

N=12 (20%)

Discharge followed by
» readmission and non-

Time to resection: 23 days
90% laparoscopic (17%
converted)

17% complications

LOS*: 5 days

electiveICR: N=18 (30%)

Fig. 1 Overall management and outcomes of patients with complicated ileal CD

——»| Elective ICR: N=30 (50%)
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Table 1 Patient demographics, imaging characteristics, operative characteristics, and postoperative outcomes

Overall Early resection Delayed resection p value

(n=112) (n=52) (n=60)
Patient and disease characteristics
Male (%) 68 (61) 32 (62) 36 (60) 1.00
Age (median [IQR]) 26 [22, 32] 26 [22, 30] 27 [22, 33] 0.35
BMI (median [IQR]) 22.1[19.6,25.1] 22.4[19.0,27.0] 21.8[19.7,24.5] 0.54
ASA >3 (%) 44 (39) 22 (42) 22 (37) 0.68
Smoker (%) 8(7) 5(10) 3(5) 0.56
Duration of CD, months (median [IQR]) 6.0[1.0, 12.0] 7.0[1.0, 12.8] 6.0[1.0,11.0] 0.62
History of prior ICR (%) 18 (16) 10 (19) 8 (13) 0.56
Perioperative steroids (%) 18 (16) 7 (14) 11 (18) 0.66
Perioperative biologics (%) 64 (57) 31 (60) 33 (55) 0.76
WBC, x 10%/uL (median [IQR]) 8.3 [6.4, 10.8] 8.31[6.1,11.1] 8.2 6.6, 10.3] 0.92
Albumin, g/dL (median [IQR]) 3.1[2.8,3.5] 3.0[2.8,34] 3.2[2.9, 3.6] 0.10
Imaging characteristics
Abscess 99 (88) 43 (83) 56 (93) 0.15
Abscess size, cm (median [IQR]) 3.5[2.5,4.9] 0.17
Phlegmon 34 (30) 16 (31) 18 (30) 1.00
Fistula 52 (46) 27 (52) 25 (42) 0.37
Microperforation 7 (6) 5(10) 2(3) 0.34
Percutaneous abscess drainage (%) 18 (16) 1(2) 17 (28) <0.001
Operative characteristics
Time from imaging to surgery, days (median [IQR]) 93, 25] 3[2,5] 23 [14, 44] <0.001
Laparoscopic approach (%) 104 (93) 50 (96) 54 (90) 0.37
Conversion (%) 15 (14) 6(12) 9(17) 0.69
Extended ICR (%) 12 (11) 4 (8) 8 (13) 0.51
Concurrent procedures (%) 54 (48) 23 (44) 31 (52) 0.55
Fistula takedown 35 (1) 11 (21) 24 (40) 0.05
Small bowel resection 16 (14) 7(14) 9 (15) 1.00
Colectomy 11 (10) 6(12) 5(8) 0.80
Stricturoplasty 5(5) 4 (8) 1) 0.28
Diverting stoma (%) 6(5) 5 (10) 1(2) 0.15
Duration, minutes (median [IQR]) 128 [109, 168] 125112, 162] 138 [106, 179] 0.70
Blood loss, mL (median [IQR]) 75 [50, 150] 75 [50, 150] 75 [50, 150] 0.70
Length of ileal resection, cm (median [IQR]) 22.4[16.0, 38.0] 24.0[17.0, 46.5] 22.0[15.0, 33.0] 0.35
Postoperative outcomes
Length of stay, days (median [IQR]) 51[4,7] 5[4,7] 5[4,7] 0.66
Any complication (%) 23 (21) 13 (25) 10 (17) 0.39
Intraabdominal abscess 5(5) 24 3(5) 1.00
Tleus 12 (11) 8 (15) 4(7) 0.14
Superficial surgical site infection 2(2) 1(2) 1(2) 1.00
Venous thromboembolism 2(2) 2(4) 0(0) 0.21
Major complication (%) 4 (4) 2(4) 23) 1.00
30-day readmission (%) 6(5) 3(6) 3(5) 1.00
Follow-up, months (median [IQR]) 14.3[1.2,24.1] 14.4[1.0, 26.7] 14.3[1.5,23.7] 0.84
Subsequent surgery® (%) 5(5) 24 3(5) 1.00

Statistics presented as Median (IQR) or N (%)

#Subsequent surgery: ileocolic resection (n=4), small bowel resection (n=1)
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underwent non-elective surgery; surgery was performed
during the index admission in 12 patients (20%), and non-
electively during a readmission in 18 patients (30%).

When comparing early vs delayed ICR cohorts, there
were no significant differences in age, sex, BMI, or preoper-
ative laboratory values (Table 1). No significant differences
in duration of CD, prior ICR, or use of biologics or systemic
steroids within 30 days of surgery were noted between these
cohorts. Although these groups did not differ significantly
with regards to preoperative imaging findings, the delayed
ICR cohort did have a higher proportion of patients with
abscess (93% vs 83%, p=0.15) and the early ICR group had
a higher proportion of patients with microperforation (10%
vs 3%, p=0.34).

Overall, laparoscopic ICR was performed in 93% of
patients, with no difference between the early vs delayed
groups (96% vs 90%) (Table 1). The overall conversion
rate to open surgery was 14%, with no significant differ-
ence between groups (16% vs 12%, p=0.69). Operative time
was not significantly different between early and delayed
groups (125 vs 138 min, p=0.70). Relative to early ICR, a
higher proportion of patients in the delayed group underwent
extended resections (13% vs 8%, p=0.51) and concurrent
procedures (52% vs 44%, p=0.55), although these differ-
ences did not reach statistical significance. The overall rate
of fecal diversion was 5% and although the rate was higher
among those undergoing early ICR, the difference was not
significant (10% vs 2%, p=0.15).

The overall 30-day postoperative complication rate fol-
lowing ICR in this cohort of complicated ileal CD was
21% (Table 1). A higher rate of postoperative complica-
tions was noted in the early vs delayed ICR group (25%
vs 17%, p=0.39) although these differences were not sta-
tistically significant. The rate of major complications (Cla-
vien—Dindo grade > 3) (4% vs 3%, p=1.00) and postopera-
tive intraabdominal abscess (4% vs 5%, p =1.00) did not
differ significantly between the early vs delayed ICR groups,
respectively. Minor complications included ileus, superfi-
cial surgical site infections, and venous thromboembolism
(Table 1). There were no significant differences in the rate of
minor complications between groups. No incidence of anas-
tomotic leakage or 30-day reoperations were observed in
either group. Median length of stay after surgery was 5 days
in both groups with no significant difference in the rates of
readmission (6% vs 5%, p=1.00). At a median follow-up
of 14.3 months (IQR 1.2, 24.1), 5 patients (5%) underwent
additional intestinal resection related to CD, including repeat
ICR (n=4) and SBR (n=1).

The group of patients presenting with ileal CD compli-
cated by intraabdominal abscess was considered specifically
(n=99) (Table 2). In this group, 43 patients underwent early
and 56 underwent delayed ICR, with no significant differ-
ences in preoperative characteristics. Again, there were
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no significant differences in frequency of laparoscopic
approach, conversion to laparotomy, rate of diverting stoma,
or rate of overall complications between early and late
groups. Of patients with abscesses, 18 (18%) underwent per-
cutaneous abscess drainage after a median of 1.5 days from
diagnostic imaging, followed by ICR a median of 29 days
following initial imaging (IQR 21, 40) (Fig. 2). Median
abscess size was 4.4 cm vs 3.5 cm in those who did vs those
who did not undergo drainage (p=0.01). Six patients (33%)
that underwent percutaneous abscess drainage were success-
fully discharged and subsequently underwent delayed elec-
tive ICR. Finally, among those with abscesses, the group
undergoing early surgery (n=43) was compared to the
groups undergoing delayed ICR with drainage (n=17) or
without drainage (n=39) (Table 3). A laparoscopic approach
was performed in a significantly lower proportion of patients
who underwent delayed ICR with preoperative drainage
compared to both those who underwent early ICR or delayed
ICR without drainage (77% vs 95% vs 97%, p=0.01), but
there were no other significant differences in outcomes.

Discussion

The current study explores the impact of the timing of
surgical resection on morbidity and other perioperative
outcomes in patients undergoing ileocolic resection for
complicated ileal CD. This study highlights that when per-
formed by experienced surgeons, early ileocolic resection
(within 7 days of initial imaging) for complicated ileal CD
in selected patients is safe and feasible with a low rate of
major postoperative morbidity. The study also demonstrates
that these cases can be successfully performed laparoscopi-
cally with an acceptable rate of conversion. Although early
resection may increase the risk of fecal diversion and minor
postoperative complications as compared to delayed man-
agement, this must be balanced against the challenges and
duration of initial non-operative management.

The purported goals of delayed resection for compli-
cated ileal CD are to reduce operative risks and facilitate
an elective and minimally invasive approach [6, 8, 13]. In
recent years, minimally invasive surgery has become the pre-
ferred operative approach for patients with uncomplicated
ileal CD and has been shown to have a number of benefits
when compared to open surgery, including earlier return of
bowel function, decreased postoperative pain, and shorter
hospitalization [17]. However, it is unclear that this delayed
approach truly benefits patients in terms of improving post-
operative outcomes, and surgeons must consider the risks of
initial non-operative management, which include ongoing
symptoms, readmissions, and procedures prior to definitive
surgical management. The retrospective nature of this study
makes it impossible to provide data with regard to patient
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Table 2 Patient demographics, imaging characteristics, operative characteristics, and postoperative outcomes in patients who presented with

abscess (n=99)

Overall Early resection Delayed resection p value

(n=99) (n=43) (n=56)
Patient and disease characteristics
Male (%) 60 (61) 28 (65) 32(57) 0.55
Age (median [IQR]) 27 [22, 32] 25 [22, 30] 28 [22, 34] 0.23
BMI (median [IQR]) 22.0[19.6, 25.0] 22.5[19.6,27.1] 21.6 [19.6, 24.3] 0.32
ASA >3 (%) 37 (37) 17 (40) 20 (36) 0.86
Smoker (%) 7(7) 409 3(5) 0.46
Duration of CD, months (median [IQR]) 7.0 [1.0, 12.0] 7.0[1.5,12.5] 6.0 [1.0, 12.0] 0.71
History of prior ICR (%) 16 (16.2) 8 (18.6) 8 (14.3) 0.76
Perioperative steroids (%) 17 (17.2) 6 (14.0) 11 (19.6) 0.64
Perioperative biologics (%) 55 (55.6) 24 (55.8) 31(55.4) 1.00
WBC, x 10*/uL (median [IQR]) 8.3 [6.4, 10.6] 8.3[6.2,11.1] 8.2 6.5, 10.3] 0.88
Albumin, g/dL (median [IQR]) 3.1[2.8,3.5] 3.1[2.8,3.4] 32129, 3.6] 0.18
Imaging characteristics
Abscess size, cm (median [IQR]) 3.5[2.5,4.9] 3.412.0,4.8] 3.712.7,4.9] 0.17
Phlegmon 24 (24) 10 (23) 14 (25) 1.00
Fistula 45 (46) 22 (51) 23 (41) 0.43
Time from imaging to drainage (median [IQR]) 1.5 [0.0, 6.0] 1.0 2.0 [0.0, 6.0] 0.77
Time from drainage to surgery, days (median [IQR]) 22 [11, 40] 4 22 [14, 40] 0.12
Operative characteristics
Time from imaging to surgery, days (median [IQR]) 10 [4, 26] 32, 5] 23 [13, 44] <0.001
Laparoscopic approach (%) 92 (93) 41 (95) 51 (91) 0.70
Conversion (%) 15 (16) 6 (15) 9 (18) 0.92
Concurrent procedures (%) 48 (49) 19 (44) 29 (52) 0.58
Diverting stoma (%) 6 (6) 5(12) 1(2) 0.08
Duration, minutes (median [IQR]) 129 [108, 168] 127 [112, 160] 133 [106, 176] 0.90
Blood loss, mL (median [IQR]) 75 [50, 150] 75 [50, 150] 75 [50, 100] 0.45
Length of ileal resection, cm (median [IQR]) 22.2[15.0, 39.3] 25.0[17.0, 48.0] 22.0[15.0, 36.0] 0.51
Postoperative outcomes
Length of stay, days (median [IQR]) 5[4,7] 515,7] 5[4,7] 0.47
Any complication (%) 22 (22) 12 (28) 10 (18) 0.34
Intraabdominal abscess 4(4) 1(2) 3(5) 0.63
Major complication (%) 3(3) 1(2) 2(4) 1.00
30-day readmission (%) 6 (6) 3(7) 3(5) 1.00
Follow-up, months (median [IQR]) 14.6 [1.3,24.9] 14.6 [0.7, 26.8] 14.6 [2.8, 24.0] 0.89
Subsequent surgery® (%) 5(9) 2(5) 3(9) 1.00

Statistics presented as Median (IQR) or N (%)

#Subsequent surgery: ileocolic resection (n=4), small bowel resection (n=1)

quality of life with early vs. delayed surgery, and these data
are also lacking in the surgical literature, indicating a need
for further research in this area. However, within our study,
only half of patients initially managed non-operatively
(delayed resection) were effectively “bridged” to elective
surgical management, with the remainder undergoing non-
elective surgery during the index admission or subsequent
readmission, suggesting that many patients have ongoing
symptoms that may decrease perceived quality of life.

This study highlights that laparoscopic ICR for ileal CD
complicated by abscess, phlegmon, fistula and/or microper-
foration can be safely performed early (i.e., within 7 days of
presentation) without significant increased risk of conver-
sion or major postoperative complications. Overall, 93% of
all complicated ileal CD cases in our study were approached
laparoscopically with a 14% conversion rate, with no signifi-
cant differences between the early and delayed cohorts. Our
findings are consistent with a 2016 retrospective study by
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Non-elective ICR during
index admission: N=41

N Early resection < 72 hrs
N=43

Abscess size: 3.4 cm
Time to resection: 3 days
95% laparoscopic (15%
converted)

28% complications

LOS*: 5 days

Initial imaging with
abscess —
N=99

Abscess size: 3.5 cm
Time to resection: 10 days
93% laparoscopic (16%

*post-surgery

Elective ICR: N=2

Non-elective ICR during
index admission: N=8 (20%)

| Antibiotics and bowel rest

Discharge followed by
readmission and non-
elective ICR: N=10 (26%)

N=39

Abscess size: 3.6 cm
Time to resection: 20 days
97% laparoscopic (13%

Elective ICR: N=21(54%) |

I A e N

converted) converted)
22% complications 21%Acomplications
LOS*: 5 days Delayed resection >72 hrs LOS*: 5 days Non-elective ICR during
N=56 index admission: N=4 (24%)
*  Abscesssize:3.7cm
Time to resection: 23 days Percutaneousdrain D|5Cha'rge- followed by
91% laparoscopic (18% —> readmission and non-
converted) N=17 electiveICR: N=7 (41%)
18% complications Abscess size: 4.4 cm
LOS*:5 days Time to resection: 30 days Elective ICR: N=6 (35%)

77% laparoscopic (31%
converted)
12% complications

LOS*: 6 days

Fig.2 Overall management and outcomes of patients with intraabdominal abscess

Kristo et al. that reported a 10% conversion rate among 133
patients undergoing laparoscopic resection for penetrating
CD which notably included a smaller cohort of patients with
intraabdominal abscess (32%) [17]. Additionally, although
the rate of fecal diversion appeared higher in the early ICR
cohort, this difference was not significant and the overall
fecal diversion rate in our study was only 5%. This contrasts
with the 49% rate reported by Sangster et al. in a retrospec-
tive study of ICR outcomes in 47 patients with penetrat-
ing ileocolic Crohn’s disease and intraabdominal abscess
[16] and the 39% rate reported by Goyer et al. among 54
patients with complicated CD who underwent laparoscopic
ICR [15]. From the results of our current study, early ICR
in complicated ileal CD may be associated with increased
postoperative morbidity; however, these were mostly minor
complications.

The group with intraabdominal abscess merits spe-
cific consideration, particularly patients who undergo
abscess drainage to facilitate delayed surgical manage-
ment. Although some studies suggest that surgery can be
avoided following percutaneous drainage, the success rate
of abscess resolution varies widely, patients often require
multiple drainage procedures, and not all abscesses are ame-
nable to drainage [6, 9, 10, 19, 20]. In the current study,
patients who underwent drainage and delayed resection were
rarely “bridged” to elective surgery (35%) and less likely
to undergo a laparoscopic approach compared to either
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the cohort managed with early resection or delayed resec-
tion without drainage (77% vs. 95% and 97%, respectively,
p=0.01). Rates of postoperative complications and stoma
formation were lower in the delayed group, although these
differences were not significant. The potentially increased
risk of diverting ileostomy in the setting of early surgical
intervention deserves further study, given that impact on
quality of life and need for a second surgery to reverse are
non-trivial. It is important to note that our results indicate
that larger abscesses were more frequently managed with
percutaneous drainage and delayed resection, which is con-
sistent with anecdotal reports of how our surgeons choose to
manage these patients. This group may be at higher risk of
adverse outcomes, regardless of operative approach, and this
management choice may bias the results of the current study.
Thus, the optimal management of large abscesses (=4.0 cm)
merits further consideration.

There are several limitations and biases inherent to
this retrospective study. The decision to perform an early
or delayed resection was at the discretion of the operating
surgeon, and the selection of 7 days as the cutoff for con-
sidering an operation to be early vs. delayed was arbitrary.
Additional factors may have affected the timing of surgery,
such as patient preference, weekday vs weekend presenta-
tion, and decisions made at another institution prior to trans-
fer. While the delayed and early resection groups appear
similar in terms of baseline characteristics and operative
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Table 3 Patients with abscess and drainage

Early resection Delayed resection Delayed resection p value

(n=43) (n=39) +PAD

(n=17)

Patient and disease characteristics
Male (%) 28 (65) 22 (56) 10 (59) 0.71
Age (median [IQR]) 25[22, 30] 28 [22, 34] 28 [22, 34] 0.38
BMI (median [IQR]) 22.5[19.6,27.1] 21.6 [19.3, 23.6] 23.3[18.6,25.3] 0.53
ASA >3 (%) 17 (40) 13 (33) 7 (41) 0.79
Smoker (%) 4(9) 2(5) 1(6) 0.75
Duration of CD, months (median [IQR]) 7.0[1.5,12.5] 5.510.5,11.8] 7.0 [1.0, 15.0] 0.96
History of prior ICR (%) 8 (19) 6 (15) 2(12) 0.80
Perioperative steroids (%) 6 (14) 7 (18) 4 (24) 0.67
Perioperative biologics (%) 24 (56) 21 (54) 10 (59) 0.94
WBC, x 10*/uL (median [IQR]) 8.3[6.2,11.1] 8.3 [6.4,10.3] 8.1[7.2,10.8] 0.35
Albumin, g/dL (median [IQR]) 3.1[2.8,3.4] 3.2[2.8,3.6] 3.2[2.9,3.4] 0.31
Imaging characteristics (%)
Abscess size, cm (median [IQR]) 3.412.0,4.8] 3.6 [2.5,4.4] 4.4(3.2,74] 0.02
Phlegmon 10 (23) 14 (36) 0(0) 0.02
Fistula 22 (51) 14 (36) 9 (53) 0.30
Time from drainage to surgery, days (median [IQR]) - 22 [14, 40] 0.30
Operative characteristics
Time from imaging to surgery, days (median [IQR]) 3[2,5] 20 [12, 45] 30 [21, 48] <0.001
Laparoscopic approach (%) 41 (95) 38 (97) 13 (77) 0.01
Conversion (%) 6 (15) 5(13) 4 (31 0.31
Concurrent procedures (%) 19 (44) 20 (51) 9 (53) 0.75
Diverting stoma (%) 5(12) 1(3) 0(0) 0.12
Duration, minutes (median [IQR]) 127 [112, 160] 138 [104, 168] 117 [107, 206] 0.95
Blood loss, mL (median [IQR]) 75 [50, 150] 63 [48, 100] 100 [38, 150] 0.12
Length of ileal resection, cm (median [IQR]) 25.0[17.0, 48.0] 21.2[14.3, 37.0] 22.0[16.0, 34.5] 0.75
Postoperative outcomes
Length of stay, days (median [IQR]) 505,71 5[4, 6] 6[5,7] 0.58
Any complication (%) 12 (28) 8 (21) 2 (12) 0.38
Intraabdominal abscess 1(2) 2(5) 1(6) 0.74
Major complication (%) 1(2) 1(3) 1(6) 0.75
30-day readmission (%) 3(7) 2(5) 1(6) 0.94

Statistics presented as Median (IQR) or N (%)

risk, there may be differences that are not considered which
bias the results. In particular, the retrospective nature of this
study makes it difficult to study exact details of nutritional
status and perioperative medical management, although
serum albumin and overall rates of preoperative steroid
and biologic use were used as surrogates. Furthermore, we
only included patients who ultimately underwent a surgi-
cal resection; there may be patients with abscess who were
managed non-operatively and went on to avoid surgery
entirely. This group must be considered when weighing the
risks and benefits of an early operative approach. Addition-
ally, we acknowledge the overall low incidence of compli-
cations, which means that we are underpowered to detect

small differences given our sample size. Finally, this study
was performed at a single center specializing in IBD with
surgeons who are very experienced with laparoscopy and,
as a result, its findings may not be generalizable to non-
specialized centers.

Overall, our study results suggest that early laparoscopic
ICR in hemodynamically stable patients presenting with
complicated ileal CD is appropriate without a need for a
“cool off” period or percutaneous drainage, when performed
by experienced surgeons. The potentially increased risk of
stoma formation and perioperative morbidity with this strat-
egy, albeit minor, should be discussed with patients and bal-
anced against the risk of a protracted and potentially more
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symptomatic course incurred by delaying surgery. While
drainage may be preferable for larger abscesses, it does not
significantly reduce the rate of postoperative complications,
conversion or fecal diversion rates, and it only successfully
“bridges” a minority of patients to elective surgery.

Conclusion

This contemporary series on the timing of surgical resec-
tion for complicated ileal CD demonstrates that early lap-
aroscopic ICR is safe and feasible in select patients with
complicated ileal CD. When performed by experienced
laparoscopic surgeons, early ICR was not associated with
increased risk of conversion to open surgery, major postop-
erative complications, or need for fecal diversion compared
to a delayed resection. Overall, only half of patients who
underwent a delayed surgical approach were successfully
“bridged” to an elective resection. Early surgical resection
may reduce the need for prolonged antibiotics or repeat
drainage procedures, which may be preferable for some
patients, but further study is needed to examine quality of
life metrics in the setting of early versus delayed surgery to
determine the most appropriate management approach.
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