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Abstract

Aim Hesitations concerning the long-term results of transanal endorectal pull-through (TEPT) due to prolonged anal stretch-
ing and resultant stricture and continence problems has been started to be questioned. This meta-analysis intended to com-
pare long-term results between TEPT and transabdominal (TAB) pull-through techniques in the surgical management of
Hirschsprung’s disease.

Methods All publications between the years 1998-2021 in the PubMed, Medline, Google Scholar, Cochrane databases
were reviewed. Retrospective and prospective comparative studies for TEPT, TAB as well as Laparoscopic-assisted TEPT
(LTEPT) were included. Data included age at operation, postoperative constipation, enterocolitis, incontinence, stricture,
and soiling rates.

Results Eighteen publications met the inclusion criteria for TAB and TEPT, and six for TEPT and LTEPT. Patients who
underwent TEPT had significantly younger operation age than patients with TAB (SMD — 1.02, 95%Cl — 1.85 to — 0.18, p:
0.0168). Postoperative constipation (OR 0.39, 95% C10.25-0.61 p<0.0001) and enterocolitis (OR 0.65, 95% C1 0.46-0.90, p:
0.0108) rates were significantly lower in TEPT groups. Postoperative incontinence (OR 1.06, 95% C1 0.56-2.01, p: 0.8468),
stricture (OR 1.97, 95% C1 0.81-4.80, p: 0.1352) and soiling rates were similar between the two groups. Furthermore, when
TEPT and LTEPT results were compared, incidence of incontinence (OR 7.01, 95% C1 0.75-65.33, p: 0.0871), constipation
(OR 1.95,95% C10.70-5.37, p: 0.199), enterocolitis (OR 3.16, 95% C1 0.34-29.55 p: 0.3137), stricture (OR 1.33, 95% C1
0.29-6.15, p: 0.7188) and soiling (OR 1.57, 95% C10.57-4.31, p: 0.3778) were similar for both techniques.

Discussion TEPT is superior to TAB in terms of constipation and enterocolitis. Contrary to concerns, postoperative incon-
tinence rates are not statistically different. However, further publications about long-term LTEPT results are necessary for
more reliable conclusions.

Keywords Hirschsprung’s disease - Endorectal pull-through - Laparoscopic-assisted pull-through - Enterocolitis -
Incontinence

Introduction

Surgical management of Hirschsprung’s disease (HD) is
based on removing the aganglionic intestinal segment of
variable length and pull-through of the remaining ganglionic
functional bowel. Several surgical approaches have been
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pathophysiology of the disease, Swenson et al. in 1948
described their own technique utilizing complete dissection
and removal of the aganglionic segment through an abdomi-
nal approach and end-to-end anastomosis of the ganglionic
segment immediately above the anal canal and successfully
treated a child with HD [1]. In 1957, Duhammel described
an alternative abdominal pull-through technique where the
rectum was left to avoid extensive pelvic dissection and a
retro-rectal pull through was established [2]. In 1963, to avoid
the risks to damage the pelvic structures during dissection,
Soave popularized transabdominal endorectal pull-through
which consisted of removing the mucosa and submucosa of
the rectum and pull-through of the bowel within an agangli-
onic muscular cuff [3, 4].

Complete transanal endorectal pull-trough (TEPT), a modi-
fied version of Soave-Boley procedure, was described by De
La Torre et al. in 1998 [5]. TEPT has become the favored tech-
nique due to its several advantages including no necessity for
laparotomy, better cosmetic result, etc. [6]. However, the pro-
cedure had limitations such as its applicability to aganglionosis
confined to the rectosigmoid colon, and also, some authors had
some hesitations about the procedure such as possible uncon-
trolled intraabdominal bleeding from the mesentery or dam-
ages to the sphincter complex due to prolonged anal stretching.
Some authors reported that anal sphincter damage was more
frequent after the TEPT procedure [7, 8]. In addition, transanal
operations technically were more difficult in older children
[9]. To avoid these drawbacks, laparoscopic-assisted TEPT
(LTEPT) has gained wide interest [10].

English literature delivers lots of discussion about the
long-term outcomes of surgical techniques for HD; however,
there seems to be no consensus concerning which technique
is more beneficial for achieving the best outcome especially
in terms of incontinence, constipation, enterocolitis, stric-
ture and soiling. TEPT, being performed solely from the
anal route, requires anal stretching for adequate exposure
for a considerable time, essentially during the whole surgical
procedure. The prolonged anal stretching is held responsible
for the long-term unfavorable outcome including compli-
cations such as stenosis, constipation, soiling and inconti-
nence. We, therefore, aimed to perform a systematic review
and meta-analysis of the literature to compare the efficiency
of techniques on these outcomes based on long-term results,
especially in the frame of transabdominal versus transanal
procedures.

Methods
Search strategy

This study was structured in accordance with Prisma guide-
lines. A systematic search in the English language published
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between the years 1998 and 2021 was conducted in Pub-
Med, Medline, Google Scholar and Cochrane databases.
Search terms included ‘Hirschsprung’s disease’, ‘fecal
incontinence’, ‘postoperative complications’, ‘treatment of
Hirschsprung’s disease’, ‘enterocolitis’ and ‘pull through’
and their combinations, and all titles and abstracts were
evaluated, relevant titles/abstracts were identified for fur-
ther consideration.

Types of operations

Articles that presented long-term results for transanal and
transabdominal pull-through procedures were reviewed.
Swenson, Duhammel and Soave were assigned as the
transabdominal pull through (TAB) group; Transanal endo-
rectal pull through (TEPT) and laparoscopic-assisted
transanal endorectal pull-through techniques (LTEPT)
were detailed and two different comparative groups were
constituted.

Selection criteria and data extraction

Inclusion and exclusion criteria were set in consensus, and
literature review was conducted independently by two of
the authors (OE, UC). Inclusion criteria were: (1) Rand-
omized control trials and observational clinical studies in
the English language, (2) Comparative studies reporting
long-term outcomes of 1 year and longer for TAB, TEPT
and LTEPT procedures, (3) Studies comprising outcome
measures including constipation, enterocolitis, incontinence,
stricture and soiling. Exclusion criteria were: (1) Data col-
lected from only abstracts and personal communications, (2)
Non-comparative studies, publications consisting of adult
patients, (3) Follow-up period of less than one year, (4)
Non- English articles, (5) Abstracts in English having non-
English manuscripts, (5) Case reports, (6) Editorial letters
and reviews. Disagreements were resolved by discussion and
consensus was attained.

Data extracted from included studies were the name of
the first author, year and journal of publication, number of
patients, median age at operation, operative time and long-
term results (constipation, soiling, incontinence, stricture,
enterocolitis). Identified parameters were recorded both for
TEPT-TAB and TEPT-LTEPT groups.

Statistical analysis

For continuous variables, the means along with the stand-
ard deviations or the medians along with the minimum and
maximum values were extracted from eligible studies. For
these variables, standardized mean differences were com-
bined using a random effect meta-analysis for the studies
that reported the means. The odds ratios were calculated
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for constipation, enterocolitis, incontinence, stricture and
soiling and combined using a random effects meta-analysis
model.

The combined effect sizes along with their precision (95%
confidence intervals) and the data from individual studies
are presented in forest plots. Cochran’s Q statistic and the
related significance test and /7 are used for assessing hetero-
geneity. Publication bias checks are conducted via funnel
plots, Egger’s linear regression test and fail-safe n calcula-
tions. All comparisons are carried out between TAB-TEPT
and LTEPT-TEPT separately. The analysis is performed in
R statistical programming language.

Results
Literature search results
A total of 130 articles were identified to review after titles

and abstracts were screened; 117 of those articles did not
fulfill the criteria, and thus they were excluded. Exclusion

Fig. 1 Flow diagram for article
selection

17 articles
TAB vs TEPT

\

criteria are detailed in Fig. 1. Remaining 23 articles were
included for analysis. 18 articles compared the results
between TAB and TEPT patients, 6 articles compared
TEPT and LTEPT. One of them contained results for both
groups. Included articles are listed in Table 1 and Table 2.
As mentioned in Tables, all outcome parameters were not
available in all articles.

Study characteristics

There were 1340 patients for TAB (n=745) and TEPT
(n=596) groups. Fifteen articles were retrospective and
3 were prospective. Postoperative enterocolitis was evalu-
ated by 14, constipation by 12, incontinence by 9, soiling
by 8 and stricture by 7 studies (Table 1). On the other
hand, there were 333 patients in TEPT (n=180) and
LTEPT (n=153) groups. All of them were retrospective
studies. Postoperative enterocolitis was evaluated in 4 and,
incontinence, constipation, soiling and stricture in 3 arti-
cles (Table 2).

130 articles

6 articles excluded:
1 —_— Adult series
124 articles
46 articles excluded:
Irrelevant surgical comparison,
insufficient follow up time,
b lacking relevant results
78 articles
55 articles excluded:
— Non-comparative studies
Y
23 articles

included in meta-analysis

l

1 article
TAB vs TEPT
TEPT vs LTEPT

5 articles
TEPT vs LTEPT

/

18 articles
TAB vs TEPT

6 articles
TEPT vs LTEPT
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Table 1 Articles for TAB-TEPT comparison

First author Year Study design Number of patients Age at operation Operative time (min- Outcomes
(months) utes)
1 De la Torre [6] 2000 Retrospective TEPT: 10 9 186 (90-300) Incontinence, soiling,
TAB: 18 NA NA constipation, entero-
colitis
2 van Leeuwen [27] 2002 Retrospective TEPT: 9 1.2+0.6 NA Constipation, entero-
TAB: 17 49+1.6 NA colitis, stricture
3 Hadidi [43] 2003 Retrospective TEPT: 68 11 (0.25-156) 90 (75-150) Enterocolitis
TAB: 50 12 (1-160) 150 (120-210)
4 Menezes [44] 2006 Retrospective TEPT: 7 NA NA Constipation, soiling
TAB: 187 NA NA
5 El-Sawaf [21] 2007 Retrospective TEPT: 20 12.1+24.8 NA Constipation, soiling,
TAB: 21 894124 NA enterocolitis
6 Aslanabadi [45] 2008 Prospective TEPT: 21 14.22+354 NA Constipation, soil-
TAB: 21 16.44+33.5 NA ing, enterocolitis,
stricture
7 Gunnarsdottir [46] 2009 Retrospective TEPT: 11 4.8+5.2 146 +25 Constipation, soil-
TAB: 18 5.6+5.7 154+35 ing, enterocolitis,
stricture
8 Tannuri [47] 2009 Prospective  TEPT: 35 11.0+15.1 120+£29.2 Incontinence, entero-
TAB: 29 42.0+34.8 2324827 colitis
9 Kim [25] 2010 Retrospective TEPT: 192 5.8+1.1 NA Incontinence, entero-
TAB: 89 13.5+23 NA colitis, constipation,
stricture
10 Romero [26] 2011 Retrospective TEPT: 24 10.1+10 133.2+48.1 Incontinence, soiling,
TAB: 29 13.9+12.5 204 +£53.1 enterocolitis, consti-
pation, stricture
11 Serex [48] 2011 Retrospective TEPT: 16 15.8+29.2 329.7+71.8 Enterocolitis
TAB: 43 322+41.2 238 +139.8
12 Aworanti [24] 2012 Retrospective TEPT: 16 6.64+15.35 NA Incontinence, constipa-
TAB: 35 5.09+5.94 NA tion
13 Zakaria [9] 2012 Retrospective TEPT: 25 25.2+10.8 102+24 Incontinence
TAB: 25 44.4+14.4 156 +30
14 Onishi [49] 2016 Retrospective TEPT: 37 53+84 265.92+108.42 Enterocolitis
TAB: 69 11.6+22.9 225.79+106.95
15  Tannuri [50] 2017 Retrospective TEPT: 21 10 (10 days—6 years) NA Incontinence
TAB: 20 41(6 month-9 years) NA
16  Gunadi [51] 2018 Retrospective TEPT: 21 NA NA Constipation, entero-
TAB: 12 NA NA colitis
17 Fahmy [52] 2019 Prospective ~ TEPT: 10 14.6+8.5 141+£22.3 Constipation, inconti-
TAB: 10 37.4+24.9 145+24.9 nence, enterocolitis,
soiling
18 Meinds [35] 2019 Retrospective TEPT: 52 4.9 (0.5-44.4) NA Incontinence, soiling,
TAB: 52 4.5(0.2-62.2) NA enterocolitis, consti-
pation, stricture
Age at operation the standard deviation, therefore it was excluded as well

Age at operation for TAB-TEPT

Articles not mentioning the median age at operation were
not included in the analysis. Thirteen studies quoted mean
age at operation; however, one of them did not present

@ Springer

(Tablel). Ultimately, twelve studies were evaluated for
mean age at operation. Overall analysis has shown that
patients who had undergone the TEPT procedure had a
significantly lower age at operation than the TAB group
(SMD - 1.02, 95% Cl1 — 1.85 to — 0.18, p: 0.0168)
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Table 2 Articles for TEPT-LTEPT comparison

First author Year Study design Number of patients Age at operation Operative time (min- Outcomes
(months) utes)

1 Dahal [53] 2011 Retrospective TEPT: 98 13+£8 NA Constipation, soiling
LTEPT: 33 17+18.2 NA

2 van de Ven [16] 2013 Retrospective TEPT: 21 2.4 (0.7-31.6) 153 (103-311) Enterocolitis, stricture
LTEPT: 22 4(1.5-43.8) 263 (175-410)

3 Guerra [19] 2016 Retrospective TEPT: 12 4+23 156 +36 Incontinence, entero-
LTEPT: 24 35+1.8 264+ 66 colitis, stricture

4 Meinds [35] 2019 Retrospective TEPT: 11 12 (10-14) NA Incontinence,
LTEPT: 40 13 (8-17) NA enterocolitis, soiling,

constipation

5 Shawkat [54] 2020 Retrospective TEPT: 20 18.9 90 Enterocolitis, constipa-
LTEPT: 20 21.3 120 tion, incontinence

6 Bawazir [17] 2020 Retrospective TEPT:18 421+1.44 210+20.75 Stricture, soiling
LTEPT: 14 5.08+1.28 178 +18.92

(Fig. 2). Random-effects model was constituted, and it
has shown a significant heterogeneity (/: 95.8%) (Fig. 2).

Age at operation for TEPT-LTEPT

There were a limited number of studies to compare TEPT
and LTEPT, and not all of the studies mentioned the mean
age at operation or standard deviation. Therefore, analysis
for comparison for age at operation could not constitute for
TEPT and LTEPT groups. Ages at operation were listed for
each in Table 2.

Duration of operation

Duration of operation for TAB-TEPT

Seven studies compared operation time for TAB and TEPT
groups. Although TEPT group seemed to have a shorter

operation time, there was no statistical difference between
the two groups (SMD — 0.64, 95% C1 — 1.45 to 0.17, p:

Fig.2 Forest plot for ‘age at
operation for TAB vs TEPT’

0.121) (Fig. 3). Random-effects model was constituted, and
there was significant heterogeneity in the favor of TEPT
(I%:91.9%) (Fig. 3).

Duration of operation for TEPT and LTEPT

Comparation of operation time for TEPT and LTEPT could
not evaluate due to a lack of available data. Operation times
for each article were listed in Table 2.

Postoperative incontinence
Incontinence rates for TAB and TEPT groups

Postoperative incontinence rate was reported in 9 articles
with 692 patients (307 patients in TAB and 385 in TEPT
groups, respectively); Seven of them were retrospective and
2 were prospective studies. Incontinence rates were similar
for both groups (OR 1.06, 95% C1 0.56-2.01, p: 0.8468)
(Fig. 4). A random-effects model was used for heterogeneity

o 0 Mean  SD Mean  SD SMD [95% CI)
Aslanabadi b 1422 354 1644 335 S 0,06 L0867, 054]
Kim N 58 14 135 23 . -4.86 [:5.33, -4.39]
Romero o4 10 139 125 - -0.33[0.87, 022]
Gurrarsdotiic 48 52 56 &7 —— 014 0,89, 0.61)
Fahmy 146 \B\'z\ T4 249 147 [2.12,-022)
ElSawat 121 208 88 124 —-— 016 1048, 0.77)
Onishi 53 84 18 229 . 3 0331073, 008)
Zakaria 252 108 443 144 [ I 148 [2.11,-0.86)
vanLesuwen 12 08 49 48 — 265 [3.73,-157)
Serex 158 292 322 412 —— -0.421.00, 0.16]
Aworant 664 1535 500 584 - 0.16 [0.44, 0.75)
Tanuri I 15.1 42 348 - .18 [-1.71,-0.65]
RE Mode! for all stadies (Q=329.29, df = 11, p =0.00; F = 95.8%) ——— 102 1,85, -0.18]

r T T T |
5 4 2 0 2

Standardized Maan DIff
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Fig. 3 Forest plot for ‘operative
time for TAB and TEPT’

Author Msan  SD Msan  SD SMD [95% CI)
™
Romero N1332 481 204 531 —— 1.37 [11.97,-0.77)
Gurrarsdottic 148 25 154 35 ] 0.25 100, 0.51]
Fahmy 141 122»,3‘» 145 249 0.16 -1.04, 0.72]
Onishi 265.92 10842\ NZ2579 10695 - 0.37 0,03, 0.77]
Zakaria 102 24 158~ _ 3 —— 196 [-2.63,-1.28)
Serex 3287 718 238 {39\17 —— 072[0.13, 131]
Tanruri 120 202 232 827 ™ % B 186 [-2.44,-1.27)
RE Model for all shdies (Q = 81 93‘61-6,9-000}-91.9’,\’1) —— 064145 017)
4 2 4 0 1 2

and it showed a moderate heterogeneity (/*: 38.0%). Asym-
metry was not observed in the funnel plot (Fig. 4).

Incontinence rates for TEPT-LTEPT groups

Three studies including 127 patients (TEPT: 43 and TAB:
84 patients, respectively) quoted postoperative incontinence
rates for TEPT and LTEPT; Although there was no statis-
tically significant difference, LTEPT procedure seemed to
have more favorable results (OR 7.01, 95% C1 0.75-65.33, p:
0.0871) (Fig. 5). No heterogeneity was observed as a result
of the random-effects model (1*:0%). There was no obvious
asymmetry in the funnel plot (Fig. 5).

Postoperative constipation
Constipation rate for TAB-TEPT groups

Twelve articles, two of which were prospective, reported
postoperative constipation rates. A total of 902 patients
were included; 509 in TAB and 393 in TEPT Groups. Con-
stipation rate was significantly lower in patients who had
undergone the TEPT procedure (OR 0.39, 95% C10.25-0.61

Standardized Mean Diff

p<0.0001) (Fig. 6). There was a quite low heterogeneity
(17:4.5%) with a random-effects model. There was no obvi-
ous asymmetry in the funnel plot (Fig. 6).

Constipation rate for TEPT and LTEPT groups

Three studies with 222 patients reported postoperative con-
stipation rates for TEPT vs. LTEPT (129 vs. 93 patients,
respectively). When constipation rates were compared
between TEPT vs. LTEPT, no significant difference was
found (OR 1.95, 95% C10.70-5.37, p: 0.1990) (Fig. 7). No
heterogeneity was observed as a result of the random-effects
model (/*:0%). There was no obvious asymmetry in the fun-
nel plot (Fig. 7).

Postoperative enterocolitis

Enterocolitis rate for TAB and TEPT groups

Postoperative enterocolitis rate was reported in 14 arti-
cles for TAB vs TEPT; Three studies were prospective

and 11 were retrospective. There were 1004 patients; 526
patients in TEPT and 478 in TAB groups, respectively.

TEPT TAB
Author(s), Year INC+  INC- INC+  INC- 0dds Ratio [95% CI] °©
DelaTorre,2000 —_— 056 [0.02, 14.92] . S
N
Tannur, 2009 —_— 0.82(0.11, 620] 3]
Kim,2010 —— 053026, 1.08] . b :
Romero,2011 e 4.00[0.39,41.23] ug_, - *
Zakaria, 2012 —_— 6.00 [0.65, 55.66] 2 31
3 o
Aworanti, 2012 — 1.11[0.33, 3.75] § ) R :
Tannuri, 2017 ——— 257(0.71, 927) @ - .
Fahmy,2019 —_— 3.32(0.12,91.60] S ’ \
MeindsRJ,2019 . 049020, 121]
RE Model for all studies (@ = 11.51, df =8, p = 0.17; F = 38.0%) — 1.06 [0.56, 2.01] § B . .
- T T T T T
T T T 1 4 2 0 2 4
002 0.14 1 7.39 546 403.43
Log Odds Ratio

Fig.4 Forest plot and funnel plot for ‘postoperative incontinence: TEPT vs. TAB’
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TEPT LTEPT

o
Author(s), Year INC+  INC- NG+ INC- Odds Ratio [95% CI]
~
S
3
S
Guerra, 2016 0 12 0 24 1.96 [0.04, 104.76] E
won
B = .
MeindsRJ,2019 8 3 2 38 W 5067 [7.25,354.30] s 2
2
»
Shawkat, 2020 10 10 6 14 i 233[0.64, 8.54]
g
4
RE Model for all studies (Q = 6.94, df =2, p = 0.03; f= 69.0%) ———— 7.01[0.75, 65.33] ©
S 3
o T T T T
r T r T ) -2 0 2 4 6
0.02 0.14 1 7.39 546 40343 Log Odds Rati
o s Ratio
Odds Ratio 9

Fig.5 Forest plot and Funnel plot for ‘postoperative incontinence: LTEPT vs. TEPT’

TEPT TAB
Author(s) and Year CONST+CONST-  CONST+CONST-

Odds Ratio [95% CI|

o
DelaTorre,2000 1 16 —_— 0.89[0.07, 11.22]
vanLeeuwen, 2002 2 1 —_— 0.52[0.08, 3.36]
Menezes,2006 1 146 —_— 059[0.07, 5.07) 2
ElSawaf,2007 4 13 ———— 0.41[0.10, 1.66] S
Aslanabadi,2008 0 20 D ] 032[0.01, 8.26] 5
Gunnarsdottir,2009 3 8 —_— 030(0.06, 1.52) i
Kim,2010 16 176 7 - 058[0.26, 1.29] 2 2
Romero,2011 2 22 21 [ m— 024 [0.05, 1.26) 2
Aworant;, 2012 4 12 12 —— 064 [0.17, 241) .
Gunadi 2018 1 20 10 e S 025[0.02, 3.10) ©
Fahmy2019 2 8 3 7 —_— 058[0.07, 4.56] M
MeindsRJ,2019 19 33 39 13 - 0.19[0.08, 045] -
RE Model for all studies (Q = 5.60, df = 11, p = 0.90; = 4.5%) - 0.39[0.25, 0.60] o~
&
r T T T 1
0 002 014 1 7.39 546
Odds Ratio

Log Odds Ratio

Fig.6 Forest plot and Funnel plot for ‘postoperative constipation: TAB vs. TEPT’

TEPT LTEPT
Author(s) and Year CONST+CONST-  CONST+CONST- 0Odds Ratio [95% CI] °
Y
3
Dahal 2011 2 % 0 33 _— 1.74(0.08, 37.08] S
B
MeindsRJ,2019 5 6 14 2 ——— 1.55[0.40, 5.99] T
T ®
s &7
S o
Shawkat,2020 5 15 2 18 ——— 3.00[0.51,17.74] 5
12
N
~
RE Model for all studies (Q = 0.34, df = 2, p = 0.84; " = 0.0%) —— 1.95[0.70, 5.37)
&
8 .
T T T 1 < ; T ; ;
0.02 0.14 1 739 546 2 0 2 4
0Odds Ratio

Log Odds Ratio

Fig. 7 Forest plot and Funnel plot for ‘postoperative constipation: LTEPT vs. TEPT’

Analysis revealed that patients who have undergone TEPT
had significantly lower enterocolitis rate (OR 0.65, 95%
C10.46-0.90, p: 0.0108) (Fig. 8). Random effects model
was established, and no heterogeneity was seen in the data
(I*:0%). There was no obvious asymmetry in the funnel
plot (Fig. 8).

Enterocolitis rate for TEPT and LTEPT groups

Four articles with 106 patients (TEPT, n=64 and LTEPT,
n=106) reported postoperative enterocolitis rates after
surgery. It was seen that postoperative enterocolitis was
reported to be lower after LTEPT; However, there was no
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Aumor{s)ﬁe{

ENT+ ENT- ENT+ ENT- Odds Ratio [95% CI]
DelaTorre,2000 _— 0.56 [0.02, 14.92]
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7.39

T 1
546 403.43

Log Odds Ratio

Fig. 8 Forest plot and Funnel plot for ‘postoperative enterocolitis: TEPT vs. TAB’

statistically significant difference between the two groups
(OR 3.16,95% C10.34-29.55 p: 0.3137) (Fig. 9). A signifi-
cant heterogeneity was seen with random effects model (/*:
81.4%) (Fig. 9).

Postoperative stricture
Stricture rate for TAB and TEPT groups

Seven studies with 599 patients to compare TAB (n=2344)
and TEPT (n=255) reported postoperative stricture. Overall
analysis showed that there was no statistically significant
difference between the two groups according to postopera-
tive stricture rate (OR 1.97, 95% C1 0.81-4.80, p: 0.1352)
(Fig. 10). The heterogeneity was low (/*: 16.0%) in random
effects model. No obvious asymmetry was observed in the
funnel plot (Fig. 10).

Stricture rate for TEPT and LTEPT groups

There were three studies that reported comparative stric-
ture rates for TEPT vs. LTEPT. Totally 111 patients were

Au(hor(s)k!"\

TEPT LTEPT

ENT+ ENT- ENT+ ENT-

included in the metanalysis (TEPT/LTEPT: 51/60 patients).
Random effects model was constituted, and it displayed a
moderate heterogeneity (1% 31.5%) (Fig. 11); However, there
was no difference between the two groups (OR 1.33, 95% Cl
0.29-6.15, p: 0.7188), (Fig. 11).

Postoperative soiling
Soiling rate for TAB and TEPT groups

Eight articles with 511 patients (TAB/TEPT: 356/155
patients) reported postoperative soiling rates for TAB vs.
TEPT. Overall analysis has shown that there was no hetero-
geneity (I*: 0%). Postoperative soiling rates were statistically
similar between the two groups (OR 1.13, 95 C1% 0.68-1.90,
p: 0.6324) (Fig. 12). There was no obvious asymmetry in the
funnel plot (Fig. 12).

Soiling rate for TEPT and LTEPT groups

Three studies were detected to compare postopera-
tive soiling rates for TEPT vs. LTEPT. There were 127
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Fig.9 Forest plot and Funnel plot for ‘postoperative enterocolitis: LTEPT and TEPT’
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patients in TEPT group and 87 in LTEPT (Total: 214).
Random effects model revealed that there was no hetero-
geneity (1% 0.0%). Two groups had similar soiling rates
(OR 1.57,95% C10.57-4.31, p 0.3778) (Fig. 13).

TEPT TAB
Author(s) and Ye: STR+ STR- STR+ STR-

Discussion

Following the introduction of TEPT by De La Torre and
Saldago in 1998 where mucosectomy, colectomy and pull-
through are performed exclusively transanally, the opera-
tive technique has become readily and widely adopted by
many pediatric surgeons throughout the world [5]. The tech-
nique had the unique advantage of avoiding laparotomy and
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performing a literally scarless surgery in the most common
rectosigmoid form of HD. However, the technique also had
some drawbacks such as being limited to rectosigmoid resec-
tion where longer segments still required abdominal access
and prolonged stretching of sphincters with unpredictable
long-term results, the possibility of bleeding from the mes-
entery during retraction to be able to maintain visibility, etc.

Despite the multitude of single and multicenter stud-
ies addressing the long-term complications and functional
results of the most widely performed operations throughout
the world, a lack of consensus still exists regarding the best
operative procedure to achieve the best functional results
with minimum complications and morbidity.

Age at operation and duration of operation

The results of this meta-analysis have shown that age at
operation was significantly lower in the TEPT group than
in TAB pull-through procedures for HD. Many authors
have acknowledged that submucosal dissection is easier in
younger children [11, 12]. Vu et al. presenting their experi-
ence in TEPT with 51 newborns have reported that they
had no significant problems during or after the operation
even though they did not use any facilitator technique for
submucosal dissection [13]. Zakaria et al. suggested that
patients who were operated on at a younger age had sig-
nificantly better outcomes because the technique was more
easily applicable at a younger age [14]. On the other hand,
Lu et al. stated that short-term complications such as peri-
anal excoriation, anastomotic leakage and stricture as well
as the incidence of incomplete continence as a long-term
problem were significantly higher in neonates [15]. How-
ever, dilated ganglionic colon could be a more common and
serious problem in older ages; thus, laparoscopic-assisted
TEPT should be considered in those cases. Contrary to TAB
procedures, TEPT and LTEPT groups had a similar age at
operation [16, 17].

@ Springer

Although in our meta-analysis no significant difference
was found in the operative times for TAB and TEPT, another
meta-analysis by Chen et al. has found that the TEPT group
had shorter operative time [18]. It is generally agreed in the
literature that the operative time for TEPT is shorter espe-
cially in younger patients [13, 16, 18]. Guerra et al. reported
that laparoscopic-assisted LTEPT had significantly longer
operative time than the TEPT group in their own series.
They also performed a meta-analysis, and similar to their
own series, LTEPT had significantly longer operative time
[19].

Incontinence

This meta-analysis revealed that postoperative incontinence
rates were similar in TAB and TEPT as well as in LTEPT
groups.

Most common argument for TEPT is potentially increased
incontinence rates [8, 20, 21]. Overstretching of anal sphinc-
ters to attain optimal visual exposure during the transanal
approach has the potential to damage the sphincter mecha-
nism further resulting in a decrease in anal canal resting
pressures as evidenced by the adult series by van Tests et al.
[22]. Similarly, Speakmen et al. advocated that even anal
dilatation may cause structural damage to the anal sphinc-
ter mechanism [23]. Stensrud et al. have performed anal
endosonography in 52 patients after transanal and transab-
dominal pull-through procedures and observed that internal
anal sphincter (IAS) defects were more common after TEPT
procedures. In addition, they reported that daily incontinence
was more frequent in patients with IAS defects [8]. El-Sawaf
et al. reported that TAB patients had two-fold better conti-
nence scores than TEPT patients [21]. On the other side,
there are also studies that were unable to show any statisti-
cally significant differences between TEPT and TAB groups
in terms of incontinence rates [24—26]. Van Leeuwen et al. in
their series of 12 patients, have evaluated the anorectal man-
ometric parameters to determine the effect of the transanal
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approach, and have shown no significant differences between
the transanal and transabdominal pull-through procedures
[27].

Zakaria et al. have emphasized that patients with younger
age at operation had significantly better results for conti-
nence scores after the TEPT procedure; Moreover, they
pointed out that TEPT is more reliable and feasible at a
younger age [14].

In 1999, Georgeson et al. introduced laparoscopically
assisted endorectal pull-through (LTEPT) [10] bringing
numerous advantages including reduced risk of intraopera-
tive bleeding during mobilization of the bowel and twisting
that may occur during pull-through [28]. The LTEPT pro-
cedure also had the advantage of shortening the transanal,
and thus, the anal stretching period which in return would
reduce the risk and incidence of anal incontinence. How-
ever, as in the study by Guerra et al. major complications
such as an anastomotic leak, stricture and fecal incontinence
were similar between patients with TEPT and LTEPT [19],
and laparoscopic mobilization and shortening the transanal
period did not seem to add much to continence outcomes
[6, 24, 25].

One other alleged reason for anal incontinence may be
possible damage to sensory nerve endings in the anal canal
during dissection and/or very low coloanal anastomosis at
the level of the dentate line [20]. The fact that there is a cer-
tain rate of anal continence problems following pull-through
procedures varying from one series to another, raises the
question whether functional results improve over time.
Bjornland et al. have reported that soiling or fecal accidents
are less common in older children quoting that ‘fecal control
seems to improve with increasing age’ [29]. On the con-
trary, however, Fosby et al. were not able demonstrate any
improvement in anal function over the years in patients who
have undergone pull-through operations [30].

Constipation and soiling

The results derived from this meta-analysis have shown that
the constipation rate was significantly lower in TEPT than
in the TAB groups. Likewise, the LTEPT group also had
a lower constipation rate statistically similar to the TEPT
groups.

Postoperative constipation is classified as ‘partially pre-
ventable complications’ by some authors [31]. Possible
causes of constipation include mechanical obstruction, resid-
ual aganglionosis, motility disorders involving the dilated
ganglionic colon and functional megacolon [31]. A meta-
analysis by Yan et al. has shown that postoperative constipa-
tion was significantly lower in the TEPT group when com-
pared to the TAB group [32]. In the same study, however,
constipation rates following Soave and TEPT groups were
found to be similar [32]. Duhammel operation is considered

to be more problematic in terms of constipation because of
the retained aganglionic rectal pouch [33]. However, in Yan
et al. meta-analysis, there was no conclusive information
about the assessment of Duhammel and TEPT. In another
meta-analysis by Mao et al. outcomes of Duhammel and
TEPT patients were compared, however, constipation rates
were not evaluated [34].

Some patients complain about fecal accidents even when
they have intact anal canals and normal sphincter activ-
ity [31]. Soiling rates are reported to be relatively higher
than other complications for all types of operations [26, 35,
36], presumably a condition related to constipation in the
majority of patients. Resolution of fecal accidents is usu-
ally possible through bowel management programs with
laxatives and/or enemas. Comparative studies have shown
that postoperative soiling rates were similar after transanal
or transabdominal surgeries concluding that TEPT is not a
reason for soiling [7, 26]. In our analysis, soiling was statisti-
cally similar for TEPT vs. TAB and also TEPT vs. LTEPT.

Enterocolitis

Postoperative enterocolitis rate was significantly lower in the
TEPT group than TAB in this meta-analysis, and there was
no significant difference between TEPT and LTEPT groups.

Enterocolitis is the most serious complication of HD
which may also occur postoperatively. Postoperative stric-
ture, mechanical obstruction, patient’s preoperative sta-
tus or surgical techniques may be related to postoperative
enterocolitis [37-39]. Ruttenstock et al. reviewed 27 articles
including 899 patients and reported a postoperative entero-
colitis rate of 10.2% (92/899) after TEPT concluding that
TEPT had a beneficial effect to reduce postoperative entero-
colitis [39]. Another meta-analysis by Zimmer et al. stated
that 28.9% of the patients had postoperative enterocolitis
after TEPT [40]. There are also some comparative meta-
analyses in the literature [18, 32]. In these analyses, it was
mentioned that although TEPT tended to have lower entero-
colitis rates when compared to TAB, there was no statistical
difference [18, 32].

Stricture

In our analysis, postoperative stricture rates were similar
between TEPT and TAB also LTEPT and TEPT groups.
Pratap et al. reported that 2 of 19 patients who had under-
gone TEPT had anastomotic stricture [41]. They recom-
mended routine anal dilatation for every patient in the early
postoperative period [41]. On the other hand, Obermayr
et al. recommended that digital examination under general
anesthesia should be performed in postoperative six week,
and if there is an anastomotic stricture, a dilatation program
should be started. Anastomotic stricture was reported in 40%
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of patients in their series [42]. Also, there was no recurrent
stricture after the dilatation program [42]. Ruttenstock et al.
detected an anastomotic stricture rate of 8% after TEPT in
their meta-analysis [39]. One quite interesting result in their
review was that nearly half of the patients who had entero-
colitis after the TEPT procedure had anastomotic stricture
[39]. Therefore, it is considered that anastomotic stricture
may be a contributor to postoperative enterocolitis.

Limitations

There are several limitations of the current meta-analysis.
The study included only those that were in the English lan-
guage, and thus, possible valuable articles in various other
languages were omitted. Studies comparing the transabdom-
inal and endorectal pull-through techniques with long-term
outcome results are limited in the literature. Therefore, we
needed to include different types of open techniques in the
“transabdominal pull-through” procedures. Moreover, the
outcome parameters were not standardized in the manuscript
included in this meta-analysis. The definition and classifi-
cation of parameters such as enterocolitis, incontinence or
constipation varied among publications. Therefore, the defi-
nitions of outcomes were not submitted as inclusion crite-
ria. Another limitation is that although both retrospective
and prospective studies were included in the meta-analysis,
most of the articles were actually retrospective and only a
few articles were prospective. To include as many studies in
the meta-analysis, we chose to include both prospective and
prospective studies. Groups were not similar demographi-
cally, TEPT patients had younger operation age than the
TAB group, most possibly because TEPT is a more pre-
ferred technique in younger patients. Lastly, the definitions
of enterocolitis, constipation, soiling and incontinence were
not standardized in the included articles.

Conclusion

In conclusion, contrary to popular conviction, transanal
endorectal pull-through is not related to incontinence when
compared with transabdominal techniques. Moreover, post-
operative constipation and enterocolitis are reported to be
significantly lower after transanal surgeries. In our opinion,
transanal endorectal pull-through is a feasible technique and
has favorable long-term outcomes especially in younger
patients. Laparoscopic-assisted transanal pull-through may
be a useful option for older children who have over-dilated
ganglionic segment.

Further prospective and standardized multicentric stud-
ies are required to determine the downsides or benefits of
techniques.
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