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Abstract
Purpose Anastomotic leakage (AL) after total mesorectal ex-
cision (TME) for rectal cancer is suspected to alter function.
However, very few reports have been devoted to this problem.
The aim of this study was to assess the influence of AL on
function and quality of life (QoL) after laparoscopic TME for
cancer.
Methods A total of 170 patients who underwent laparoscopic
TME and sphincter-saving surgery for mid and low rectal
cancer were included (67 % after neoadjuvant chemoradio-
therapy). Twenty-one patients with AL were assessed for
function and QoL (Short Form 36 (SF-36), Fecal Incontinence
Quality of Life (FIQL), CR-29, and Wexner’s score) at the
most recent follow-up. These patients were matched to 42
patients without AL according to sex, body mass index,
ypTNM, radiotherapy, and type of anastomosis.
Results After a median follow-up of 30 months, AL signifi-
cantly impaired physical activity (SF-36) (p=0.004), self-
respect (FIQL) (p=0.029), wear pad’s score (Wexner’s score)
(p=0.043), and blood and mucus in stool score (CR-29) (p=
0.001). Overall Wexner’s score did not show any significant
difference in the two groups, 8.9 in AL patients vs. 11.6 in
patients without AL (p=0.1).
Conclusion AL significantly impairs both functional results
and quality of life after laparoscopic sphincter-saving TME for
rectal cancer. However, the observed difference was only

limited, leading to similar outcomes on most of the tested
scores. Patients with AL should be warned that if they initially
experience severely impaired results, outcomes tend with time
to become similar to those observed in noncomplicated
patients.
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Introduction

The recent advent of the intersphincteric resection technique
[1], along with the reduction of the required distal resection
margin [2], led to an increasing rate of sphincter-saving pro-
cedures for rectal cancer surgery [3]. As more and more
patients are being proposed a restorative procedure, the risk
of anastomosis-related complications occurrence is rising.

Anastomotic leakage (AL) remains the most feared com-
plication following sphincter-saving surgery for rectal cancer.
Its reported incidence varies widely from 3 to 27 % in the
literature [4–7]. This variation is mainly due to differences in
the definition of AL and whether it is defined on asymptom-
atic and/or symptomatic criteria including peri-anastomotic
complications, i.e., rectovaginal fistula, or isolated pelvic ab-
scess. AL has been shown to be associated with impaired
short-term outcomes after surgery, as it leads to increased
postoperative mortality and morbidity rates [8]. Furthermore,
the occurrence of an AL after rectal cancer surgery might also
impairs long-term outcomes as it might lead to an increased
rate of permanent stoma [9, 10]. Finally, AL has been shown
to jeopardize long-term oncologic outcomes as several studies
provided evidence that AL was significantly associated with
an increased local recurrence rate [11, 12].

What does this paper had contributed to the literature? This case-
matched study highlighted a slight effect of anastomotic leakage on
functional results and quality of life after laparoscopic sphincter-saving
total mesorectal excision for rectal cancer.
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However, long-term consequences of AL on functional
results after sphincter-saving total mesorectal excision
(TME) for rectal cancer have not been clearly assessed, as
data regarding this specific situation are scarce and conflict-
ing. Bittorf et al. [13] and Riss et al. [14] did not assess any
functional impairment after AL, whereas Hallbook et al. [15],
Nesbakken et al. [16], and, more recently, Ashburn et al. [17]
highlighted a significant relationship between AL and poor
functional outcomes.

The aim of this case-matched study was to assess the
influence of AL on long-term functional results and quality
of life after laparoscopic TME for cancer using standardized
and validated scoring systems.

Patients and methods

Study population

All patients who underwent a laparoscopic TME for mid or
low rectal adenocarcinoma with a curative intent from Sep-
tember 2004 to December 2010 were identified from our
prospective single-center institutional review board-
approved database [7] (anastomotic leakage group). To be
included in the present study, patients had to fulfill the fol-
lowing criteria: (1) not to have a permanent or temporary
stoma, (2) having a follow-up of 6 months or more from the
intestinal continuity restoration, and (3) consent to participate
and fill the questionnaires. From this latter population, all
patients with postoperative AL were identified and constituted
the “anastomotic leakage” group. These patients were manu-
ally matched in a 2:1 fashion to identical patients without AL
after laparoscopic TME for mid or low rectal adenocarcinoma
with a curative intent operated on over the same period,
according to sex, body mass index (BMI), TNM on the final
pathologic specimen, neoadjuvant treatment, and anastomosis
type (“no anastomotic leakage” group).

Data collection included patient features (gender, age,
BMI), preoperative treatment (neoadjuvant radiotherapy and
chemotherapy), intraoperative features (type of anastomosis,
intersphincter dissection, and conversion into laparotomy,
defined as an unplanned abdominal incision longer than
5 cm), pathological features (tumor location and staging de-
fined according to the TNM classification, circumferential
resection margin (CRM), and distal resection margin
(DRM)), postoperative outcomes (in-hospital and 30-day
postoperative morbidity and mortality), and postoperative
treatment (adjuvant chemotherapy).

Surgical procedure

Patients with a T3 and/or an N+tumor on ultrasound and/or
magnetic resonance imaging (MRI) preoperative

assessment received preoperative radiotherapy (50 Gy in
5 weeks) or chemoradiotherapy. Surgery was routinely
performed 8 weeks later. The surgical procedure was
performed using a straight laparoscopic approach, with
5-cm lower right quadrant incision, at the site of the
temporary diverting stoma, for specimen extraction. The
technique involved high ligation of the inferior mesen-
teric vessels and complete mobilization of the splenic
flexure. Rectal dissection was carried on to the pelvic
floor with TME and nerve preservation. Reconstruction
was either a conventional, stapled, low colorectal anas-
tomosis, or a hand-sewn coloanal anastomosis. In both
cases, a side-to-end or an end-to-end anastomosis was
fashioned, and a temporary diverting ileostomy was sys-
tematically constructed. A pelvic suction drain was al-
ways left in place behind the anastomosis. For very low
rectal tumors (i.e., located less than 10 mm from proxi-
mal edge of the exte rna l ana l sph inc te r ) , an
intersphincteric resection (ISR) was performed with ei-
ther partial or total resection of the internal anal sphinc-
ter, according to the level of anal division (i.e., at least
10 mm below the distal edge of the tumor). The divert-
ing ileostomy was closed 6 to 8 weeks after primary
surgery, if a systematic CT scan with contrast enema
did not show any suspicion of anastomotic leakage.

Outcomes measures

AL was classified as symptomatic or asymptomatic.
Symptomatic AL was defined by the presence of perito-
nitis, fever, or when gas, pus, or feces were discharged
from the abdominal drain or from the vagina. All clinical
suspicion of AL led to an early CT scan with contrast
enema or an early reoperation. Asymptomatic AL was
considered if an AL was assessed on the systematic CT
scan with contrast enema performed before diverting
stoma reversal, without any relevant clinical symptom.
On CT scan, all anastomotic dehiscences with leakage
into the perirectal cavity, leakages from the efferent limb
of the colonic pouch, and isolated pelvic abscesses with
no evidence of fistula were considered to be AL. Finally,
AL management included conservative treatment with
antibiotics, delayed stoma reversal, radiological or surgi-
cal drainage, and/or early reoperation, as previously de-
tailed [10].

Functional outcome and quality of life assessment

Quality of life and functional outcomes were assessed using a
questionnaire including the Short Form 36 (SF-36), Fecal
Incontinence Quality of Life (FIQL), CR-29, and Wexner’s
scores. It was submitted to patients by letter, phone, or during
consultation at the time of last follow-up.
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The SF-36 Health Survey is a validated survey of
patient global quality of life [18]. The SF-36 consists
of eight scaled scores, ranging from 0 (poorest quality of
life) to 100 (best quality of life), including physical
functioning (PF), role physical (RP), body pain (BP),
general health (GH), vitality (VT), social functioning
(SF), role emotional (RE), and mental health (MH)
scores. These scores are also grouped into two summary
measures: the physical component summary (PCS) and
the mental component summary (MCS). The FIQL score
scale is a digestive disease-specific quality of life score,
comprising 29 items in four scales: lifestyle, coping/
behavior, depression/self-perception, and embarrassment
[19]. Each item is scored from 1 to 4, with the poorest
quality of life scored 1. The EORTC quality of life
questionnaire is an integrated system for assessing the
health-related quality of life of cancer patients [20]. The
colorectal cancer module QLQ-CR-29 is meant to be
used among a wide range of patients with colorectal
cancer [20]. It includes 38 questions assessing functional
scales (body image, anxiety, weight, sexual interest) and
symptom scales (urinary frequency, blood/mucus in
stool, stool frequency, urinary incontinence, dysuria, ab-
dominal pain, buttock pain, bloating, dry mouth, hair
loss, taste, flatulence, fecal incontinence, sore skin, em-
barrassment, stoma care problems, impotence, and
dyspareunia). Finally, the Wexner Continence Grading
Scale has become widely used for the assessment of
severity of fecal incontinence that considers the frequen-
cy of incontinent episodes for solid and liquid stool and
flatus, the number of pads required daily, and lifestyle
alteration (no incontinence 0 points, severe incontinence
20 points) [21].

Statistical analysis

Quantitative data were reported as mean±standard deviation
and compared with the Mann-WhitneyU test. Qualitative data
were reported as number of patients (percentage of patients)
and were compared with either the Pearson χ2 test or the
Fisher exact test, as appropriate. All tests were two-sided with
a level of significance set at p<0.05.

The overall population was split into two groups:
good function and bad function. Bad function was de-
fined as six or more daytime bowel movements and/or
three or more nighttime bowel movements and/or
Wexner’s score ≥12. Risk factors for bad function were
analyzed in univariate and in multivariate analyses. The
latter was performed according to a logistic regression
model, including all variables with a p value of less
than 0.2 in univariate analysis. The results of the mul-
tivariate analysis are presented as odds ratio [95 %
confidence interval].

All analyses were performed using the Statistical Package
for the Social Sciences (SPSS) for Mac OSX software (ver-
sion 17.0, Chicago, IL, USA).

Results

Patient characteristics

A total of 218 patients underwent a laparoscopic TME with a
curative intent for rectal adenocarcinoma in our institution
during the study period. Among them, 48 were excluded from
the analysis because the surgical procedure performed was an
abdominoperineal resection (n=16) or because they presented
a tumor of the upper rectum (n=32). Therefore, 170 patients
(100 males and 70 females) underwent a laparoscopic
sphincter-saving TME for mid or low rectal adenocarcinoma
with a curative intent during the study period. Fifty-two of the
patients had AL complicated surgery (31 %), of whom 21 %
had symptomatic AL (11/52) and 79% asymptomatic AL (41/
52).Management of AL included delayed intestinal continuity
with (n=17/52) or without (n=11/52) antibiotic therapy, CT-
guided drainage (n=9/52), transanal drainage (n=2), or reop-
eration (n=13). At the end of follow-up, 7/52 patients were
dead, 14/52 were still defunctionned, 3/52 had a follow-up
<6 months from the intestinal conituity restoration, and 7/52
refused to participate. The remaining 21 patients constituted
the anastomotic leakage group of the present study. These 21
patients were matched to 60 identical patients whithout AL.
Among this latter population, the questionnaires were obtain-
ed for 42 patients, who constituted constituted the no anasto-
motic leakage group.

As detailled in Table 1, patients from both groups did
not show any difference regarding gender, age, and
BMI. Neoadjuvant radiotherapy, cancer stage, and post-
operative chemotherapy did not show any difference
between the two groups. Finally, the two groups did
not statistically differ regarding tehnical feature of the
anastomosis (intersphincteric dissection rate, hand-sewn
anastomosis rate, end-to-end anastomosis rate, and level
of anastomosis from the anal verge).

Median follow-up after restoration of bowel continuity was
similar in the two groups: 30 months [6–70] in the anastomot-
ic leakage group, as compared to 33 months [6–75] in the no
anastomotic leakage group (p=0.413).

Quality of life and functional outcomes

Bowel movement frequency and incontinence

As detailed in Table 2, at the most recent follow-up, frequency
of bowel movements did not any show any difference between
the two groups, either on daytime (p=0.684) or nighttime (p=
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0.965). Stool fragmentation and lack of ability to defer defec-
tion for 15 min were frequent but without any discrepancy,
comparing patients with and without AL.

Use of pads was significantly more frequent in patients
from the anastomotic leakage group, as compared to patients
without anastomotic leakage (p=0.043). However, overall

Table 1 Characteristics of 63
patients who underwent laparo-
scopic TME for mid and low rec-
tal cancer

Results are presented as mean±
standard deviation or number of
cases (percent of cases)

Anastomotic leakage (n=21) No anastomotic leakage (n=42) p value

Gender 0.755

Female 17 (81) 31 (74)

Male 4 (19) 11 (26)

Age 61±9 60±11 0.965

Body mass index 25±4 24±3 0.184

Neoadjuvant radiotherapy 0.158

Yes 17 (81) 26 (62)

No 4 (19) 16 (40)

Intersphincteric dissection 0.858

Yes 10 (48) 19 (45)

No 11 (64) 23 (55)

Anastomosis type 0.858

Handsewn 10 (48) 19 (45)

Stapled 11 (64) 23 (55)

Anastomosis construction 0.702

Side to end 15 (71) 28 (67)

End to end 6 (29) 14 (33)

pT stage 0.714

T3–T4 12 (57) 27 (64)

T1–T2 9 (43) 15 (36)

pN stage 0.307

N+ 2 (10) 10 (24)

N0 19 (90) 32 (76)

Postoperative chemotherapy 0.247

Yes 4 (19) 15 (36)

No 17 (81) 27 (64)

Table 2 Functional outcomes of
63 patients who underwent lapa-
roscopic TME for mid and low
rectal cancer

Results are presented as mean ±
standard deviation or number of
cases (percent of cases)

Anastomotic
leakage (n=21)

No anastomotic
leakage (n=42)

p value

Daytime bowel movements 4.6±4 3.6±2 0.684

Nighttime bowel movements 1.4±2 0.9±1 0.516

Ability to defer defecation for 15 min 0.722

Yes 10 (47) 22 (52)

No 11 (53) 20 (48)

Stool fragmentation 0.061

Yes 13 (62) 36 (86)

No 8 (38) 6 (14)

Gaz/stool discrimination 0.424

Yes 9 (43) 21 (50)

No 12 (57) 21 (50)

Constipating medicine 0.743

Yes 7 (33) 12 (28)

No 14 (67) 30 (72)
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Wexner’s score did not show any difference between the two
groups (Table 3).

Quality of life

Regarding the SF-36 scores, as detailed in Fig. 1, the
physical function subscale was significantly impaired in
the anastomotic leakage group, as compared to patients
without AL (p=0.04). All other subscales did not show
any difference comparing the two groups. Finally, nei-
ther the physical component summary nor the mental
component summary showed any significant difference
between the two groups (p=0.605 and p=0.386,
respectively).

Figure 2 details the FIQL score for the two groups. Life-
style, coping/behavior, depression/self-perception, and em-
barrassment scores were all decreased in the anastomotic
leakage group as compared to the “no lifestyle, coping/
behavior, depression/self-perception, and embarrassment
anastomotic leakage” group although depression/self-
perception was the only score to reach statistical difference
(p=0.029).

On the same way, the “blood and mucus in stool” score of
the CR-29 was the only score to be significantly impaired in
patients with anastomotic leakage (p=0.001). All CR-29
scores in the two groups are detailed in Fig. 3.

Among the overall population, 33 patients were de-
fined as having a bad function (six or more daytime
bowel movements and/or three or more nighttime bowel
movements and/or Wexner’s score of ≥12). In univari-
ate analysis, intersphincteric resection and end-to-end
anastomosis were significantly associated with bad
function (p=0.002 and p=0.14, respectively) whereas
anastomotic leakage was not associated with impaired
func t ion (p= 0.108) . In mul t iva r ia t e ana lys i s ,
intersphincteric resection was the only variable identi-
fied as an independent risk factor for bad function (p=
0.018, odds ratio 4.2 [1.3–14.0].

Discussion

This case-matched study aimed to assess the impact of the
occurrence of an anastomotic leakage on quality of life and
functional results after laparoscopic TME for rectal cancer.
Including 21 patients with more than 6 months of follow-up
and restored bowel continuity after TME complicated by an
AL, matched to 42 patients without AL, we highlighted
slightly impaired functional results and quality of life in
patients with AL, although most of the studied scores did
not show any difference comparing the two groups.

AL remains one the most feared complications after
sphincter-saving rectal cancer surgery. Its occurrence has been
clearly demonstrated to be associated with impaired short-
term outcomes. In a population-based including 6,833 pa-
tients, Matthiessen et al. identified anastomotic leakage as an
independent risk factor of postoperative mortality after ante-
rior resection of the rectum [8]. AL can also be responsible for
the necessity of reoperation that can lead to a risk of perma-
nent stoma, as we previously suggested [10]. Furthermore, AL
has been suggested to be associated with impaired oncologic
outcomes. Indeed, a recent meta-analysis highlighted a signif-
icant relationship between the occurrence of a postoperative
AL and the risk of local recurrence, leading to a higher risk of
cancer-relatedmortality in AL patients [12]. For these reasons,
we routinely performed a diverting ileostomy in all our
sphincter-saving TME patients, as it has been demonstrated
to lower the risk of symptomatic AL [4, 22].

Among the 170 patients who underwent a laparoscopic
sphincter-saving TME for mid or low rectal adenocarcinoma
with a curative intent during the study period, we reported
here a 31 % rate of AL, which might be considered as high.
However, several factors might explain this observation. First-
ly, the included patients were exposed to a high risk of AL, as
all only patients with tumors located to the mid or low rectum
were included. This factor is now clearly demonstrated as an
independent risk factor for AL [23]. Secondly, AL rate is
largely dependent on its definition and its method of detection.
In the present study, we considered an all-inclusive definition
of AL, as both asymptomatic AL and isolated pelvic abscess
were also considered. For asymptomatic AL diagnosis, a CT
scanwith contrast enemawas systematically performed before
planned intestinal continuity restoration. Our 24 % reported
rate of symptomatic AL compares favorably to previous re-
ports in a similar population [1, 24]. In our routine practice, we
perform CT scan to detect asymptomatic leakage. Some au-
thors have also reported AL detection using endoscopic pro-
cedures [25], which we do not perform routinely. However, to
the best of our knowledge, no study to date compared the
performance of CT scan and endoscopy for asymptomatic AL
diagnosis.

Functional results of sphincter-saving TME are highly
multifactorial and have been demonstrated to be correlated

Table 3 Wexner’s scores of 63 patients who underwent laparoscopic
TME for mid and low rectal cancer

Anastomotic
leakage (n=21)

No anastomotic
leakage (n=42)

p value

Gas incontinence 3±1a 2.52±2 0.236

Liquid incontinence 2.24±2 1.62±1 0.123

Solid incontinence 1.57±2 1.10±1 0.224

Use of pads 2.90±2 1.93±2 0.043

Lifestyle alteration 1.95±1 1.74±1 0.527

Total Wexner’s score 11.6±5 8.9±6 0.100

Results are presented as mean±standard deviation
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with age [26], neoadjuvant irradiation [27], and
intersphincteric resection [28]. On the same way, reconstruc-
tion with a colonic J pouch was shown to be associated with a
lower incidence of anastomotic leakage and better clinical
bowel function when compared with straight end-to-end anas-
tomosis [29]. In a more recent study, side-to-end colorectal
anastomosis has been shown to be associated with similar
surgical and functional results to colonic J pouch [30]. For
this reason, we routinely perform a side-to-end anastomosis
without J pouch, whenever it is technically possible, in all our

TME patients. However, there is surprisingly a lack of data
regarding the relationship between AL and functional out-
comes after sphincter-saving TME in the literature. The hy-
pothesis that AL might impair function and quality of life can
however be proposed, as this relationship has been extensively
studied after restorative proctocolectomy with ileal pouch-
anal anastomosis [31].

To the best of our knowledge, only five studies assessed the
impact of AL on function and quality of life after sphincter-
saving TME for rectal cancer [13–17]. Results of these studies

Fig. 1 SF-36 scores of 63 patients who underwent laparoscopic TME for mid and low rectal cancer

Fig. 2 FIQL scores of 63 patients
who underwent laparoscopic
TME for mid and low rectal
cancer
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are conflicting as Bittorf et al. [13] and Riss et al. [14] did not
assess any functional impairment after AL, whereas Hallbook
et al. [15], Nesbakken et al. [16], and, more recently, Ashburn
et al. [17] highlighted a significant relationship between AL
and poor functional outcomes. Furthermore, these studies are
impaired by their sample size or design. Indeed, only twowere
case-matched [15, 16] but those two studies included a very
low number of patients: 38 patients [15] and 22 patients [16],
respectively. The present study, including 63 patients, com-
pares favorably to those previous reports. The three other
studies were retrospective nonmatched study [13, 14, 17].
This nonmatched design can be regarded as a major risk of
bias as it can lead to noncomparable groups regarding other
risk factors of impaired function. In the present study, patients
with and without leakage were matched on major risk factors
for bad function and quality of life after sphincter-saving TME
(gender, BMI, TNM on the final pathologic specimen, neoad-
juvant treatment, and anastomosis type). Furthermore, the two
groups did not show any significant difference regarding
patients or technical characteristics that might affect the func-
tional prognosis, leading to the constitution of two comparable
groups regarding the risk of impaired functional outcomes,
besides the AL. However, albeit not significant, there was a
difference in the present study regarding the rate of patients
having undergone neoadjuvant radiotherapy: 81 % in the AL
group versus 62 % in the no AL group. This difference might

be regarded as a potential negative selection bias, as neoadju-
vant treatment has been shown to alter function [32].

In the present study, all patients who still have a stoma after
anastomotic leakage were excluded, as functional results of
those patients were not assessable. Among the 45 patients
with leakage still alive, 14 still have a stoma: 3 have ileostomy
(because of persistent septic complications) and 11 have co-
lostomy (4 for local recurrence and 7 for functional or septic
problems). The majority of these patients will probably keep a
permanent stoma, leading to an 8 % rate of permanent stoma
among the 170 patients who underwent a laparoscopic
sphincter-saving TME. Furthermore, it is not clear if patients
with permanent stoma have poorer quality of life measures as
compared to nonstoma patients: a recent review did not allow
firm conclusions as to the question of whether the quality of
life after rectal resection for cancer is superior with or without
permanent colostomy [33].

In the present study, both functional outcomes and quality
of life showed a significant impairment after AL, as compared
to patients without AL. But, interestingly, the difference was
not as marked as we initially expected. Several reasons might
explain this. First, both functional outcomes and quality of life
were performed at the end of follow-up, more than 30 months
after the intestinal continuity restoration following laparo-
scopic TME. This important follow-up might not allow the
detection of an initial impairment of AL on function, which

Fig. 3 CR-29 scores of 63 patients who underwent laparoscopic TME for mid and low rectal cancer
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may improve with time. The results of the study fromAshburn
et al. support this hypothesis as the authors reported a more
significant impact of AL on functional outcomes at 1 year
after surgery than at 3 years postoperatively [17]. This im-
provement of function with time is of primary importance for
patients who experienced an AL after TME.

Second, this lack of important difference between function
of patients with and without AL might highlight a crucial
point of AL healing physiopathology. Several studies have
proposed the negative effect of pelvic sepsis as a cause of
fibrosis contributing to poor anorectal function, as a result of
reduced neorectal compliance and capacity [17, 21, 34]. How-
ever, the results of the present study might not support this
theory, as we did not observe any difference regarding number
of bowel movements and stool fragmentation between the two
groups. One possible explanation of the function impairment
of AL might be an excessive inflammation, probably related
to a pelvic chronic sinus. This inflammation might be respon-
sible for excessive inflammatory secretion resulting in more
frequent neorectal spillage. The increased rate of patients
requiring pads observed in the present study supports this
hypothesis and could lead to the slight decreased quality of
life assessed here.

In conclusion, AL significantly impairs both functional re-
sults and quality of life after laparoscopic sphincter-saving TME
for rectal cancer. However, the observed difference was only
limited, leading to similar outcomes onmost of the tested scores.
Patients with AL should be warned that if they initially experi-
ence severely impaired results, outcomes tend with time to
become similar to those observed in noncomplicated patients.
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