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BACKGROUND:  Modality of index IPAA creation may 
affect the results after redo IPAA surgery for IPAA failure. 
To our knowledge, there is no study evaluating the 
effects of modality of index IPAA creation on redo IPAA 
outcomes.

OBJECTIVE:  This study aimed to compare short- and 
long-term outcomes of transabdominal redo IPAA 
surgery for failed minimally invasive IPAA and open 
IPAA.

DESIGN:  This was a retrospective cohort study.

SETTINGS:  This investigation was based on a single-
surgeon experience on redo IPAA.

PATIENTS:  Patients undergoing transabdominal redo 
IPAA for a failed minimally invasive IPAA and open 
IPAA between September 2007 and September 2017 were 
included.

MAIN OUTCOME MEASURES:  Short-term complications 
and long-term outcomes were compared between 2 
groups.

RESULTS:  A total of 42 patients with failed index 
minimally invasive IPAA were case matched with 42 
failed index open IPAA counterparts. The interval 

between index IPAA and redo IPAA operations was 
shorter in patients who had minimally invasive IPAA 
(median, 28.5 vs 56.0 mo; p = 0.03). A long rectal 
stump (>2 cm) was more common after minimally 
invasive IPAA (26% vs 10%; p = 0.046). Redo IPAAs 
were constructed more commonly with staplers in the 
laparoscopy group compared with open counterparts 
(26% vs 10%; p = 0.046), and other intraoperative 
details were comparable. Although short-term 
morbidity was similar between 2 groups, abscess 
formation (7% vs 24%; p = 0.035) was more frequent 
in patients who had index IPAA with open technique. 
Functional outcomes were comparable. Redo IPAA 
survival for failed minimally invasive IPAA and open 
IPAA was comparable.

LIMITATIONS:  This study was limited by its retrospective, 
nonrandomized nature and relatively low patient 
number.

CONCLUSIONS:  A long rectal cuff after minimally 
invasive IPAA is a potential and preventable risk factor 
for failure. Due to its technical and patient-related 
complexity, handsewn anastomoses in redo IPAA are 
associated with increased risk of abscess formation. See 
Video Abstract at http://links.lww.com/DCR/B252.

RESCATE DEL RESERVORIO ILEO-ANAL POR 
VIA TRANSABDOMINAL EN CASOS DE FUGA 
ANASTOMÓTICA ENTRE ABORDAGE MINIMAMENTE 
INVASIVO Y ABORDAJE ABIERTO: ESTUDIO DE 
EMPAREJAMIENTO DE MUESTRAS Y CASOS

ANTECEDENTES:  La creación de modalidades e índices de 
Reservorios Ileo-Anales (RIA) pueden afectar los resultados 
después de rehacer la cirugía de RIAs por fallas en el 
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reservorio. Hasta donde sabemos, no hay ningún estudio 
que evalúe los efectos de la modalidad de creación de 
índices RIA en los resultados para el rescate del reservorio.

OBJETIVO:  Este estudio tuvo como objetivo comparar 
los resultados a corto y largo plazo de la cirugía 
transabdominal redo RIA en casos de fracaso por via 
mínimamente invasiva (MI-RIA) o por la vía abierta 
(A-RIA).

DISEÑO:  Estudio de cohortes tipo retrospectivo.

AJUSTES:  Investigación basada en la experiencia de un 
solo cirujano en redo del Reservorio Ileo-Anal.

PACIENTES:  Se incluyeron aquellos pacientes sometidos a 
re-operación transabdominal y re-confección de un RIA 
por fallas en el MI-RIA y en el A-RIA durante un lapso de 
tiempo entre septiembre 2007 y septiembre 2017.

PRINCIPALES RESULTADOS:  Las complicaciones a corto 
plazo y los resultados a largo plazo se compararon entre 
los dos grupos.

RESULTADOS:  Un total de 42 pacientes con índice fallido 
de MI-RIA fueron emparejados con 42 homólogos con 
índice fallido de A-RIA. El intervalo entre las operaciones 
de RIA y redo RIA fué más corto en pacientes que tenían 
MI-RIA (mediana, 28,5 meses frente a 56 meses, p = 0,03). 
Un muñón rectal largo (> 2 cm) fue más común después de 
MI-RIA (26% vs 10%, p = 0.046). Redo RIAs se construyeron 
más comúnmente con engrampadoras en el grupo 
Minimalmente Invasivo en comparación con la contraparte 
abiertas (26% vs 10%, p = 0.046). Aunque la morbilidad a 
corto plazo fue similar entre los dos grupos, la aparición de 
abscesos (7% frente a 24%, p = 0.035) fue más frecuente en 
pacientes que tenían RIA con técnica abierta. Los resultados 
funcionales fueron comparables. La sobrevida de las redo 
RIAs para MI-RIA y A-RIA fallidas, también fué comparable.

LIMITACIONES:  Este estudio estuvo limitado por su 
naturaleza retrospectiva, no aleatoria y el número 
relativamente bajo de pacientes.

CONCLUSIONES:  Un muñon rectal largo después de MI-
RIA es un factor de riesgo potencial y previsible para el 
fracaso. Debido a su complejidad técnica y relacionada 
con el paciente, las anastomosis suturadas a mano en redo 
RIA están asociadas con un mayor riesgo de formación de 
abscesos. Consulte Video Resumen en http://links.lww.
com/DCR/B252. (Traducción—Dr Xavier Delgadillo)

KEY WORDS:   Ileal pouch-anal anastomosis; Pouch 
failure; Redo ileal pouch-anal anastomosis; Salvage 
surgery; Ulcerative colitis.

Restorative proctocolectomy (RP)/IPAA is the pro-
cedure of choice to restore the intestinal continuity 
in patients with mucosal ulcerative colitis and fa-

milial adenomatous polyposis, as well as in selected pa-
tients with colonic Crohn’s disease (CD).1,2 It minimizes 
neoplasia risk and provides good long-term quality of life 
and acceptable functional outcomes.3–5 After the introduc-
tion of laparoscopic surgery for the treatment of colorectal 
disorders, many institutions have also adopted laparos-
copy for RP/IPAA.6,7 Laparoscopic RP/IPAA offers better 
cosmesis, faster return of bowel function, and less anal-
gesic requirement compared with an open technique.6,8–10 
Nevertheless, long-term quality of life and pouch func-
tions appear similar between open and laparoscopic RP/
IPAA operations.11

Three to 15% of the patients with IPAA are under risk 
of pouch failure.2,4,12–14 Redo IPAA is one of the most ef-
fective options that enables to maintain intestinal conti-
nuity in patients who are otherwise faced with no choice 
but a permanent stoma.15 We believe that modality of in-
dex IPAA creation may affect the operative course of redo 
IPAA for failure. To our knowledge there is no study spe-
cifically focusing the results after redo IPAA surgery in 
patients with failed minimally invasive IPAA (MI-IPAA) 
in the literature. This article aims to compare short- and 
long-term outcomes of redo IPAA in patients who had 
failed index MI-IPAA and open IPAA (O-IPAA) creation.

PATIENTS AND METHODS

Patients undergoing transabdominal redo IPAA for failed 
MI-IPAA by a single surgeon between September 2007 
and September 2017 were included. Data were retrieved 
from the institutional review board–approved ileal pouch 
databases. Those patients were case matched with patients 
undergoing redo IPAA for failed O-IPAA in a 1:1 fashion 
randomly for every possible combination of our matching 
variables with the help of a computer-based program. The 
case matching criteria were primary diagnosis, reason of 
IPAA failure, age, and BMI.

Patient characteristics, features of index IPAA, salvage 
IPAA strategy, features of redo IPAA, long-term outcomes, 
functional outcomes, and quality of life16 scores were com-
pared between O-IPAA and MI-IPAA groups. Operative 
details and postoperative follow-up were described in de-
tail previously.16,17

Overall morbidity was calculated by dividing the num-
ber of patients who had postoperative complication by the 
total number patients who underwent surgery. IPAA fail-
ure was defined as permanent excision of the ileal pouch 
or requirement of a permanent/definitive diversion.18

Categorical variables were reported as frequency (percent-
age) and compared via Fisher exact or χ2 test. Continuous 
variables were reported as mean ± SD and compared via 
independent t test or Mann–Whitney U test considering 
the normality. Kaplan–Meier method with log-rank test 
was applied for pouch survival estimation comparison be-
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tween 2 groups. Statistical significance was accepted when 
p < 0.05.

RESULTS

There were 56 patients who had redo IPAA for failed MI-
IPAA within the study period. Forty two of those patients 
who had proper counterparts were case matched with 
patients who underwent redo IPAA for failed O-IPAA  
(n = 42). Thirty-eight patients underwent conventional 
laparoscopic and 4 patients underwent robotic index IPAA 
surgery. Diagnoses of the patients were mucosal ulcerative 
colitis (n = 39, n = 39), CD (n = 2, n = 2), and familial 
adenomatous polyposis (n = 1, n = 1). Patients had fail-
ure because of the following reasons: leak/fistula (n = 27,  
n = 27), recurrent obstruction (n = 10, n = 10), and pou-
chitis (n = 3, n = 3). Four patients (n = 2, n = 2) were 
operated because of pouch dysfunction without defini-
tive preoperative diagnosis. Age, sex, BMI, previous pouch 
type, and previous anastomosis type were comparable be-
tween the 2 groups (Tables 1 and 2). The interval between 
index and redo IPAA construction was shorter in patients 
who had MI-IPAA (median = 28.5 mo (interquartile range 
(IQR), 17.0–46.5 mo) vs 56 mo (23.0–139.5 mo); p=0.03). 
At the time of the redo pouch surgery, a long rectal cuff 
(>2 cm), which was measured with straight rectoscopy, 
was identified in 26.0% (n = 11) of patients in the MI-
IPAA group versus 9.5% (n = 4; p = 0.046). Redo IPAAs 
were constructed more commonly with staplers in patients 
who had failed index MI-IPAA compared with their failed 
index O-IPAA counterparts (n = 11 (26%) vs n = 4 (10%); 
p = 0.046), and other intraoperative details were shown 
(Table  3). Intraoperative blood loss (median = 300 mL 
(IQR, 187.5–538.75 mL) vs 315 mL (200.0–500.0 mL);  
p = 0.56) and postoperative length of stay (median = 7 d 
(IQR, 5.5–9.0 d) vs 7 d (6.0–10.0 d); p = 0.37) were similar 

between the 2 groups. Although short-term morbidity was 
similar between the 2 groups, abdominopelvic abscess for-
mation (n = 3 (7%) vs n = 10 (24%); p = 0.035) was more 
frequent in patients who had failed index O-IPAA. Short- 
and long-term complications were shown (Tables 4 and 5).  
Functional outcomes were comparable between the 2 
groups at their last follow-up (Table  5). Median follow-
ups were 57 (IQR, 29.3–76.0 mo) and 64.5 months (IQR, 
44.0–87.8 mo) in the failed index MI-IPAA and O-IPAA 
groups. Three-year estimated redo-IPAA survival rates 
were 94.9% (95% CI, 88.0%–99.0%) and 81.2% (95% 
CI, 66.3%–96.1%) in failed index MI-IPAA and O-IPAA 
groups and were comparable (p = 0.17).

DISCUSSION

Timing of operation and optimization of a patient’s gene-
ral condition to handle the postoperative period unevent-
fully are the fundamentals of achieving good long-term 

TABLE 1.    Comparison of patient characteristics between the  
MI-IPAA and O-IPAA groups

Variable
MI-IPAA  
(N = 42)

O-IPAA  
(N = 42) p

Age, mean ± SD, y 35.2 ± 13.3 36.4 ± 13 0.68
Women, n 25 21 0.38
BMI, mean ± SD, kg/m2 23.3 ± 3.5 23.2 ± 3.7 0.94
Diagnosis, n    

MUC 39 39  
CD 2 2  
FAP 1 1  

Reason for IPAA failure, n    
Leak/fistula 27 27  
Recurrent obstruction 10 10  
Pouchitis 3 3  
Pouch dysfunction without  
  preoperative diagnosis

2 2  

MUC = mucosal ulcerative colitis; CD = Crohn’s disease; FAP = familial adenomatous 
polyposis; MI = minimally invasive; O = open.

TABLE 2.    Comparison of primary pouch characteristics between 
the MI-IPAA and O-IPAA groups

Variable
MI-IPAA 
(N = 42)

O-IPAA 
(N = 42) p

Previous pouch type, n   0.55
  J-pouch 37 39  
  S-pouch 4 3  

Straight 1 0  
Previous anastomosis, n   0.12

Stapled 17 27  
Handsewn 6 3  
Missinga 19 12  

Time between index pouch  
and redo pouch surgery,  
median (IQR), mo

28.5 
(17.0–46.5)

56.0 
(23.0–139.5)

0.031*

Long rectal cuff (>2 cm), n 11 4 0.046*

MI = minimally invasive; O = open; IQR = interquartile range.
aMissing data are a result of inability to reach the previous operative records of the 
patients.
*P value is significant.

TABLE 3.    Comparison of the redo operative characteristics 
between the MI-IPAA and O-IPAA groups

Variable
MI-IPAA  
(N = 42)

O-IPAA  
(N = 42) p

Diversion before redo, n 36 36 1
New pouch creation, n 26 21 0.27
Redo pouch type, n   1

J-pouch 39 40  
S-pouch 3 2  

Redo anastomosis, n   0.046*
Handsewn 31 38  
Stapled 11 4  

Postoperative morbidity, n 23 27 0.37
Postoperative mortality, n 0 0 1

MI = minimally invasive; O = open.
*P value is significant.
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outcomes after IPAA creation, regardless of surgical mo-
dality, including minimally invasive or open technique. 
Adequate blood supply to the ileal pouch, tension-free 
anastomosis, keeping the mesentery untwisted, and not 
leaving long rectal cuff (>2 cm) are the basic technical steps 
of IPAA creation.16 Our study on redo-IPAA for failed MI-
IPAA revealed an important potentially preventable draw-
back of MI-IPAA. Long remnant rectum during MI-IPAA 
seems to be a major technical drawback associated with 
pouch failure in some cases. Deep rectal dissection with 
minimally invasive techniques requires operative dexter-
ity and experience. Large series evaluating long-term out-
comes of laparoscopic RP have reported similar functional 
outcomes and pouch survival rates in experienced hands 
compared with their open counterparts in experienced 
hands.7,19 Under the circumstances, when a proper rec-
tal resection cannot be done laparoscopically, some sur-
geons suggested to perform open rectal dissection or to 
use a modified Pfannenstiel incision for open IPAA, which 
proposed to provide similar advantages of MI-IPAA in 
well-selected patients.20 Caseload of surgeon and opera-
tive experience on a proper IPAA technique is one of the 
most important denominators associated with improved 
pouch survival and function.2,21

Symptoms resulting from technical issues tend to ap-
pear relatively earlier compared with biologic causes of 
IPAA failure, such as de novo development of CD.22 Time 
to IPAA failure was shorter after MI-IPAA compared with 
the patients who underwent redo surgery after O-IPAA in 
our study. This result supports the existence of the poten-
tial technical problem in MI-IPAA. Robots, which have 
been developed to overcome limitations of laparoscopy, 
provide better visualization and increased maneuverability 
in confined spaces.23 Introduction of the da Vinci Xi has fa-
cilitated the use of robots in the field of colorectal surgery.24 
However, robotic IPAA is an emerging procedure, and no 
superiority to laparoscopic IPAA has been reported yet. In 
our series, 4 patients had IPAA failure after a robotic RP.

Considering the characteristics of the patients with a 
failed MI-IPAA, redo IPAA in those patients can be less 

complex compared with the patients with a failed O-IPAA 
because of several factors. First, long rectal cuff gives us the 
opportunity to perform a stapled redo IPAA. A stapled a-
nastomosis can only be performed if a rectal stump is long 
enough to be transected with a linear stapler. In those cas-
es, the distal mesorectum is reached and dissected easily, 
because the natural plains are left intact at the time of in-
dex IPAA creation. Stapled anastomoses have been shown 
to be associated with increased pouch survival compared 
with handsewn IPAA because of lower risk of pelvic sep-
sis causing pouch failure.25 Pelvic abscess formation is also 
less prevalent after stapled redo IPAA in our series. Risk 
of incontinence and seepage was reported less in stapled 
IPAA compared with mucosectomy and handsewn anas-
tomosis in large series from major tertiary referral cen-
ters.25 Although the number of patients who underwent 
a stapled redo IPAA was higher in patients with a failed 
MI-IPAA, outcomes after redo IPAA surgery were similar 
in study groups.

Our study is important because of the fact that that 
is the first study specifically comparing the short- and 
long-term outcomes of redo IPAA in patients operated 
by a single surgeon for failed MI-IPAA or O-IPAA in a 
case-matched setting. The largest redo article that we have 
the privilege of being part of revealed no impact of lap-
aroscopic index IPAA creation on redo IPAA outcomes.2 
However, that article focused on general outcomes of redo 
transabdominal IPAA surgery and had some limitations 
to analyze this topic in details because of heterogeneity 
of the patient population. Inclusion of multiple surgeons 

TABLE 4.    Short-term (≤30 d) complications

Variable
MI-IPAA  
(N = 42)

O-IPAA  
(N = 42) p

Anastomotic leakage/fistula, n 4 5 1
Abscess, n 3 10 0.035
SSI, n 2 6 0.27
Ileus, n 5 5 1
Urinary, n 6 3 0.48
Transfusion, n 4 1 0.36
Pouchitis, n 1 0 1
Deep vein thrombosis, n 0 1 1
Pulmonary, n 0 1 1
Renal insufficiency, n 1 0 1

SSI = superficial skin infection; MI = minimally invasive; O = open.

TABLE 5.    Long-term complications

Variable
MI-IPAA  
(N = 42)

O-IPAA  
(N = 42) p

Pelvic sepsis, n 4 6 0.5
Stricture, n 3 4 1
Parastomal hernia, n 2 0 0.49
Ventral hernia, n 0 1 1
Functional resultsa    
Bowel movements, mean ± SD    

Daytimeb 5 ± 3 6 ± 3 0.96
Nighttimeb 2 ± 1 2 ± 1 0.74

Seepage, n    
Daytime 17 25 0.08
Nighttime 12 17 0.25

Pad usage, n    
Daytime 17 19 0.66
Nighttime 20 18 0.66

Restrictions, n    
Dietary 13 18 0.26
Social 10 15 0.23
Work 9 11 0.61
Sexual 9 12 0.45

CQOL 0.7 ± 0.2 0.6 ± 0.3b 0.95

MI = minimally invasive; O = open; CGQL = Cleveland Global Quality of Life Score.
aOutcomes were taken based on most recent office visits.
bDecimals were rounded to the nearest tenth.
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with various experience and patients with different char-
acteristics would directly affect the outcomes. Single-sur-
geon and case-match setting design aimed to minimize 
confounders in this article. Functional outcomes with 
several factors mainly related to completeness of the anal 
sphincters and the nerves related to the anal functions. Re-
operations may impair sphincter functions. On the other 
hand, similar outcomes after stapled and handsewn IPAA 
were also reported in some series.26 It is crucial to inform 
patients about the fact that redo IPAA is associated with 
worse functional outcomes compared with index IPAA.27 
Average number of bowel movements of 5 to 6 per day and 
1 to 2 per night with an acceptable daily life restriction di-
rectly reveals the fact that interpretation and tolerance of 
redo IPAA outcomes depend on patient tolerance and ex-
pectations regarding salvage IPAA surgery. Approximately 
one third of our patients had dietary restrictions and the 
other one fourth of the patients had social, work, or sexual 
restrictions in both of our cohorts. Even those restrictions 
seem satisfactory for patients who appeal to avoid a per-
manent ileostomy at any cost. Additional studies including 
endorectal ultrasography anorectal physiology would pro-
vide more accurate evidence on the functional outcomes 
of redo IPAA surgery. Thee second technical advantage 
of operating a patient for a failed MI-IPAA is less intra-
abdominal adhesion formations compared with patients 
who had a failed O-IPAA.28 Complexity of redo IPAA is 
associated with the severity of intra-abdominal adhesions. 
Operations performed from smaller incisions with lapa-
roscopy result in less tissue trauma and provide faster re-
covery compared with an open technique.29

Our results show 3-year estimated survival rates of 
95% and 81% in MI-IPAA and O-IPAA. These results 
seem acceptable considering the high rates of pelvic sep-
sis in both of our study groups, which is the most com-
mon complication causing pouch failure.2 Series from the 
Mayo Clinic including 81 patients undergoing revisional 
and reconstructive surgery reported recurrent fistula rates 
of 14% and abdominal abscess rates of 6%.30 The 5-year 
survival rate of the revised and reconstructed pouches was 
85%.30 Their results showed that abdominal abscess for-
mation after index IPAA construction is associated with 
a 5-fold increased risk of redo IPAA failure.30 Therefore, 
prevention and management of the pelvic sepsis before 
and after redo surgery are key factors to maintain intesti-
nal continuity with IPAA. A majority of the patients with 
failed pouch become malnourished because of prolonged 
pelvic sepsis, and a significant portion of them are on ste-
roids and/or biologics due to the fact that they are being 
misdiagnosed as CD of the pouch.27 Thus, those patients 
are generally too deconditioned to be able to handle a 
major redo IPAA without a loop ileostomy before their 
redo IPAA construction. Redo IPAA is the last resort for 
that patient group, and construction of a redo IPAA in 

those fragile patients risks losing the redo IPAA because 
of increased risk of anastomotic leak and ongoing pelvic 
sepsis.31 Considering all of the above facts, we routinely 
perform a 3-stage procedure consisting of initial proximal 
diverting loop ileostomy for 6 months, followed by redo 
IPAA with temporary stoma and, lastly, stoma closure.32 
Diversion with a loop ileostomy helps the pelvic septic 
process to resolve and allows the pouch and small bowel 
to return to their normal size before definitive redo IPAA 
surgery.

Although case matching helped to create comparable 
study groups in terms of patient characteristics, our study 
is limited by its nonrandomized, retrospective nature and 
relatively low patient number. However, the single-sur-
geon setting may provide a technical homogeneity among 
the patients. We believe that our study is important, be-
cause this is the first study evaluating the impact of mo-
dality of the index IPAA creation on redo IPAA outcomes.

CONCLUSION

A long rectal cuff after MI-IPAA is a potential and pre-
ventable risk factor for failure. Because of its technical 
and patient-related complexity, handsewn anastomoses 
in redo IPAA are associated with increased risk of abscess 
formation.
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