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Introduction. Techniques of Transanal Endorectal Pull-Through (TEPT) with and without laparoscopic assis-
tance have been widely used in pediatric surgery for correction of Hirschsprung’s disease (HD) in children with.
Many clinics in their studies have noted the positive features of this approach compared to classical methods, but
the long-term results after such operations in children are still debated.

Purpose - to study and compare the clinical results of TEPT with and without laparoscopic assistance in children
with HD.

Materials and methods. We analyzed the experience of TEPT approach with laparoscopy (n=65 (29.41%)) and
without laparoscopic assistance (n=144 (70.59%)) in childreb for correction of HD. For confirmation diagnosis we
used the results of general clinical and special procedures (barium enema, anomanometry, histological, determina-
tion of acetylcholesterase activity).

Results. Overall, among 55 (26.32%) of 209 patients who underwent TEPT, postoperative in long term follow up
we found intestinal problems like — moderate stenosis of the colo-anal anastomosis without incontinence 4 (1.91%),
constipation 9 (4.31%), partial faecal incontinence 20 (9.57%) and enterocolitis (EC) 22 (10.53%). There was no
significant difference in the clinical results of TEPT with laparoscopy and without laparoscopic assistance in our
patients. After TEPT without laparoscopic assistance, 6 (4.17%) of 144 patients had constipation, 11 (7.64%) had
partial fecal incontinence, and 16 (11.11%) had enterocolitis (EC). And among 65 children after TEPT with lapa-
roscopy, 3 (4.62%) patients were diagnosed with constipation, 9 (13.85%) with partial fecal incontinence and
6 (9.23%) with EC. All children with postoperative intestinal problems were treated conservatively. There was no
need for redo surgical interventions in these patients.

Conclusions. The technique of TEPT with laparoscopy and without laparoscopic assistance is a modern method
of surgical correction of HD, which has significant technical advantages compared to other existing methods. In
26.32% of children with HD who were operated by the TEPT method, persistent intestinal problems continue in the
long term follow-up period.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The research pro-
tocol was approved by the Local Ethics Committee of all institutions mentioned in the work. Informed consent of
the children’s parents was obtained for the research.

No conflict of interests was declared by the authors.
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MopiBHAHHA KNiHIYHUX pe3yNbTaTiB TPaHCAHA/IbHOTO EHA0PEKTA/IbHOIO 3BeAeHHA TOBCTOI KULLIKK
3 nanapockonieto Ta 6e3 nanapockoniyHOi acucTeHLuii B Aiteit 3 xsopoboto lipwnpyHra
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Bctyn. MeToAMKM TpaHCaHaNbHOMO eHA0peKTaNbHOro 38eAeHHA (Transanal Endorectal Pull-Through (TEPT)) 3 nanapockonieto Ta 6e3
NanapocKoniYHoi acucTeHUii B AiTelt 3 xsopoboto lipwnpyHra (XI') oTpMMany LWUMPOKEe BUKOPUCTAHHA B AUTAYIN Xipyprii. Barato KniHik
Y BNACHUX AOCNIAXKEHHAX BiAMITUAN NO3UTUBHI PUCK TAKOTO NiAXoAy NiKyBaHHA XI NOPIBHAHO 3 KNAaCUYHUMM METOLAMM, ane BiaaaneHi
pe3yNbTaTh NiCNA TaKUX OMNepaLLii y AiTel AUCKYTYOTLCA.

Merta — B1BUYMTM Ta NOPIBHATU KAiHIYHI pe3ynbTati TEPT 3 nanapockonieto Ta 6e3 1anapockoniyHoi acucTeHLii B giteit 3 XT.

Marepianu Ta metoau. NpoaHani3oBaHo AOCBig BUKopUcTaHHA TEPT 3 nanapockonieto (n=65 (29,41%)) Ta 6e3 nanapockoniyHoi acucTeHLji
(n=144 (70,59%)) y aiteit 3 XI. [lnA BCTaHOBAEHHA AjiarHO3y BUKOPWUCTAHO Pe3yNbTaTh 3araNbHOKAIHIYHMX i cnewjanbHux (ipurorpadis,
aHOMaHOMETPiA, FiCTONOriYHI, BU3HAYEHHA aKTUBHOCTI aLeTUNXO0iecTepas) MeTOAIB AOCNIAKEHHS.

Pesynbtati. Y uinomy, y 55 (26,32%) i3 209 naujeHTis, AkMM nposeaeHo TEPT npu XT, y BiaganeHomy nepiogi BiamiyeHo nicnaonepauiiHi
npobaemm KuleyHMKa — NOMipHMIA CTEHO3 KON0-aHaIbHOrO aHacTOMO3Y 6e3 3aTPUMKM BiaxoaeHHA Kany 4 (1,91%), 3akpenu 9 (4,31%),
yacTkoBe HeTpuMaHHSA Kany 20 (9,57%) Ta eHTepokoniT — EK 22 (10,53%). CyTTeBOi pisHUL,i B KNiHiYHMX pe3ynbTatax TEPT 3 nanapockonieto
Ta 6e3 nanapockoniyHoi acucTeHLi B NaLieHTIB He BigmideHo. Micna TEPT 6e3 nanapockoniyHoi acucTeHwii B 6 (4,17%) i3 144 nauieHTis
BMUABNEHO 3aKpen#, B 11 (7,64%) — yacTKkoBe HeTpuMaHHA Kany, y 16 (11,11%) — EK. I3 65 ajteit nicna TEPT 3 nanapockonieto y 3 (4,62%)
naujieHTiB AiarHoctoBaHo 3akpenu, y 9 (13,85%) — yacTkoBe HeTpUMaHHA Kany, y 6 (9,23%) — EK. Ycim aitam i3 nicnsonepauitHumm
npobnemamm KMLWEYHWKa NPOBELEHO KOHCEPBATMBHE /liKyBaHHA. HeobXiAHOCTI B NOBTOPHMUX XipypriYHMX BTPYYAHHAX Y LMUX NALLEHTIB
He byno.

BucHoBku. MeToavka TEPT 3 nanapockonieto Ta 6e3 1anapoCcKoniYHOT acCTeHLi — Cy4yacHMii MeTog, XipypriyHoi KopeKuii XTI, AKWii Ma€e 3HauHi
TEXHiYHi NepeBary NopiBHAHO 3 iHWMMM icHytouUMMKM cniocobamu. Y 26,32% aiteit 3 XTI, aki npooneposaHi metogom TEPT, y BigaaneHomy
nepioAi NPOAOBKYHOTLCA NEPCUCTYOYI TPOBEMM KMLLEYHMKA.

JocniaxKeHHA BUKOHAHI BignoBiAHO A0 NpuHUMNiB fenbCiHCbKOI Aekaapauii. [IpOToKON JOCAIAKEHHA YXBAaNEHO JIOKaIbHUM ETUYHUM

KOMITETOM 3a3Ha4€eHoi B pO6OTi ycTaHOBM. Ha NpoBeAeHHs AoCNifKeHb OTPUMAHO iHGOPMOBaHY 3rofly 6aTbKiB AiTeid.

ABTOpPY 3aAB/IAHOTb NPO BiACYTHICTb KOHPAIKTY iHTEpPECIB.

Kntoyoei cnosa: xsopoba lipwnpyHra, 4iTv, MiHiiHBa3MBHI MeToaM, pe3ynbTaTy.

Introduction

Transanal Endorectal Pull-Through (TEPT) of the
colon with and without laparoscopic assistance are the
most common used modern approach for the surgical
treatment of Hirschsprung’s disease (HD) in children
[4,6,25].

Modern trends in the surgical treatment of HD, which
were proposed by K. E. Georgeson (1995) and De La
Torre (1998) focused on the mini-invasiveness of such
interventions [12,18,20]. Various variants of TEPT are
described: the classic TEPT technique without laparo-
scopic assistance; TEPT with laparoscopic assistance;
TEPT for removal of the affected rectum with Swenson
technique; TEPT with demucosation of the affected rec-
tum with Soave technique and others [11,17,22,23]. De-
spite the modernity and mini-invasiveness of such inter-
ventions, up to 3.5% of early and 36.8% of long-term
surgical complications occur in children with HD
[9,13,14,19,21]. Clinics around the world use different
techniques, but there are few studies comparing TEPT
methods with and without laparoscopic assistance in
children with HD [7,10,15,16,20].

The purpose of the research - to study and compare
the clinical results of TEPT with and without laparo-
scopic assistance in children with HD.

Materials and methods of the study

We conducted our own analysis of the use of TEPT
with and without laparoscopic assistance in children
with HD to compare early and long-term results of our
clinical outcomes. We treated 209 children with HD
between the ages of 1 month to 8 years using a
mini-invasive technique. Patients were operated with
classic TEPT with demucosation of the affected rec-
tum using the Soave technique with laparoscopy
(n=65 (29.41%)) and without laparoscopic assistance
(n=144 (70.59%)).

Under the age of 6 months 29 (9.52%) patients were
operated, from 6 to 12 months 39 (9.52%), from 1 to
3 years 56 (50.48%), from 3 to 7 years 73 (27.62%) and
older than 7 years there were 12 (32.121%) children. The
rectal form of HD was diagnosed in 127 (72.38%) pa-
tients, rectosigmoidal - in 73 (25.71%) and subtotal - in
9 (1.91%) patients (Table 1).
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Table 1
Distribution of patients by age and form of aganglionosis, who were operated on by mini-invasive methods
. . Age of Patients
Form of aganglionosis Sum
0-6 months 6-12 months |1-3 years 3-7 years >7 years
Rectal 10 17 22 66 12 127
(4.78%) (8.13%) (10.52%) (31.58%) (5.74%) (60.76%)
Recto-sigmoidal 14 20 32 7 - 73
(6.70%) (9.57%) (15.31%) (3.35%) (34.93%)
Subtotal 5 2 2 - - 9
(2.39%) (0.96%) (0.96%) (4.31%)
Sum 29 39 56 73 12 209
(13.87%) (18.66%) (26.79%) (34.93%) (5.74%) (100%)
Table 2
Distribution of patients by age and form of aganglionosis, who were operated with TEPT method
Form of aganglionosis Age of Patients Sum
0-6 months 6-12 months |1-3years 3-7 years >7 years
Rectal 10 17 21 18 - 66
(6.94%) (11.81%) (14.58%) (12.50%) (45.83%)
Recto-sigmoidal 14 20 29 7 - 70
(9.72%) (13.89%) (20.14%) (4.86%) (48.61%)
Subtotal 5 2 1 - - 8
(3.48%) (1.39%) (0.69%) (5.56%)
Sum 29 39 51 25 - 144
(20.14%) (27.08%) (35.42%) (17.36%) (100%)
The main positive features of the TEPT method in ~ Results of the study

the surgical treatment of HD in children are: it is mini
invasive, its least traumatic compared to other me-
thods, lowers the probability of traumatizing abdomi-
nal organs, minimial blood loss, reduces risk of adhe-
sion in the abdominal cavity, decreasing surgical and
anesthesia time, a more favorable course of the postop-
erative period with simplified patient care; reduction
of hospital stay, etc.

For the assessment of the expected clinical results of
TEPT with laparoscopy and without laparoscopic assis-
tance in children with HD, we studied the influence of
the main factors that, in our opinion, could affect the
outcomes: the degree of trauma of the surgical interven-
tion, the age of the patients at the time of the operation,
the presence of complex accompanying malformations
and complications.

The results of general clinical and special (irrigogra-
phy, anomanometry, morphological) diagnostic proce-
dures were used for confirmation of diagnosis and eva-
luation of the results of treatment during postoperative
monitoring.

The research was carried out in accordance with the
principles of the Declaration of Helsinki. The research
protocol was approved by the Local Ethics Committee
of all institutions mentioned in the work. Informed con-
sent of parents and children was obtained for conducting
research.

All our patients were operated by the same surgical
team, as single stage operation, without conversion and
without intraoperative complications (Tables 2, 3). At
first, we performed TEPT without laparoscopy only in
children aged 1-2 years, and laparoscopically assisted
TEPT - in children from 3 years of age. Later, when we
gained the experience with the TEPT technique and
analyzed our primary results in the distant period, we
started TEPT without laparoscopy in children with a
wider age range — from one month to five years of age.

Miniinvasive technical elements of surgical interven-
tion significantly affect the clinical results of TEPT with
laparoscopy and without laparoscopic assistance in chil-
dren with HD.

We consider the relative trauma caused to the anal
sphinter during rectal demucosation and further mobi-
lization of the colon is the main disadvantages of the
TEPT technique, which, in our opinion, may be the
main cause of anal sphincter dysfunction.

The advantages of laparoscopic-assisted TEPT is that
overall such an operation provides an opportunity for
correct planning and a surgical strategy for correction
of HD. The laparoscopic stage provides an opportunity
for a thorough revision of the affected colon and detail-
ing the level of the aganglionic zone. Laparoscopic re-
vision allows the mobilization of mesentery without
tension. This intervention allows you to mobilize from
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Table 3
Distribution of patients by age and form of aganglionosis, who were operated on by the TEPT method with laparoscopic
assistance
. . Age of Patients
Form of aganglionosis Sum
0-6 months | 6-12 months | 1-3 years 3-7 years >7 years
Rectal - - 1 48 12 61
(1.54%) (73.84%) (18.46%) (93.84%)
Recto-sigmoidal - - 3 - - 3
(4.62%) (4.62%)
Subtotal - - 1 - - 1
(1.54%) (1.54%)
Sum - - 5 48 12 65
(7.70%) (73.84%) (18.46%) (100%)
Table 4
Characteristics of complications in the long term follow-up period depending on the type of surgical intervention
Type of surgical intervention
Nature of complications TEPT without laparoscopic assistance | TEPT with laparoscopic assistance | Sum
(n=144) (n=65) (n=209)
Moderate stenosis of the colo-anal |4 - 4
anastomosis (without constipation) |(2.78%) (1.91%)
Constipation 6 3 9
(4.17%) (4.62%) (4.31%)
Partial fecal incontinence 11 9 20
(7.64%) (13.85%) (9.57%)
Enterocolitis 16 6 22
(11.11%) (9.23%) (10.53%)
Total 37 18 55
(25.69%) (27.69%) (26.32%)

the additional ligaments that hold the colon, which
makes it possible to avoid the tension of the colo-anal
anastomosis, to control the correct position of the co-
lon, to prevent its twisting, which can cause obstruc-
tion. In older patients, the proximal end of the rectum
can be dissected laparoscopically, making TEPT faster
and safer.

There was no significant difference in the clinical re-
sults of transanal endorectal reduction of the colon with
laparoscopy and without laparoscopic assistance in our
patients. After TEPT without laparoscopic assistance,
6 (4.17%) of 144 patients had constipation, 11 (7.64%)
had partial fecal incontinence, and 16 (11.11%) had EC.
Out of 65 children after laparoscopic-assisted TEPT,
3 (4.62%) patients were diagnosed with constipation,
9 (13.85%) with partial fecal incontinence, and 6 (9.23%)
with EC. All children with postoperative intestinal prob-
lems were treated conservatively. There was no need for
redo surgical interventions in these patients.

In the early postoperative period, in 2 (0.96%) of
209 children, failure of the colo-anal anastomosis was
noted. These children were operated with laparoscopic-
assisted TEPT. In one patient, this complication was

eliminated conservatively. In another child, to correct
this complication, it was necessary to impose a right-sid-
ed protective intestinal stoma followed by conservative
treatment. The intestinal stoma was closed after
3 months after complete secondary healing of the defect
in the anastomosis.

The long-term results were studied in all patients, de-
pending on the time of the operation - from 1 to
11 years (Table 4).

In 4 (2.78%) children aged 1 to 12 months after TEPT
without laparoscopic assistance during the first
2-4 months after the operation, moderate stenosis of the
coloanal anastomosis was noted, which was corrected by
bougie dilatations without complications. Despite the
moderate stenosis of the anastomosis, there were no
signs of constipation in these patients.

Overall, in 55 (26.32%) of 209 patients who under-
went TEPT for HD, postoperative intestinal problems
occurred in the long-term follow-up period - moderate
stenosis of the colo-anal anastomosis without constipa-
tion 4 (1.91%) cases, constipation 9 (4.31%) cases, par-
tial faecal incontinence 20 (9.57%) cases and enteroco-
litis (EC) 22 (10.53%) cases.
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Discussion

Various clinics in their studies describe the advantage
of mini-invasive methods of correction of HD in chil-
dren [1,25]. There is less and less talk about the duration
of the surgical intervention and the time the patients stay
in the surgical hospital after the operation. Possible com-
plications in the early and long-term postoperative pe-
riod, the reasons for their appearance and methods of
their elimination are discussed the most. Also important
is the experience of one surgical team, high-quality
training of the team to perform a new method of surgical
intervention, a large number of operated patients, and
other things that confirm the reliability of the effective-
ness of this or that method of surgical correction
[13,15,22].

The clinical results of TEPT with laparoscopy and
without laparoscopic assistance in children with HD di-
rectly depend on all factors: the degree of trauma of the
surgical intervention, the age of the patients at the time
of the operation, the presence of complex accompanying
malformations and complications [2,5,17,23].

During the first 2-4 months of the postoperative pe-
riod, newborns and infants are at risk of moderate ste-
nosis of the colo-anal anastomosis [8,14].

The causes of this complication are the consequences
of anastomosis of rectal mucus membrane with the cer-
tain degree of sclerotic changes in pull through colon
[16,18]. Anastomozitis, which develops from the first
days after surgery, with the background of long-term EC,
subsequently leads to stenosis of the colo-anal anastomo-
sis. Such a stenosis in infancy is quite compensated, it is
easy to correct it by bougie dilatations, provided it is de-
tected early. Therefore, such patients must be examined
no later than 1 month after discharge from the hospital,
and regular follow-up should be carried out depending
on the degree of restoration of the necessary elasticity of
the anastomotic line. There are no signs of constipation
with such stenosis in infancy, since a thinner consistency
of fecal masses remains because of EC, which causes their
easy passage through the stenotic area.

The causes of constipation after minimally invasive
methods of surgical treatment of HD are: uncorrected
stenosis of the colo-anal anastomosis in children older
than 1 year; too narrow anal canal after the separation of
the sero-muscular layer of the rectum, which occupies
the entire rectum and above it; high tone of the internal
anal sphincter; insufficient resection of the sigmoid co-
lon leaving additional sclerotized loops; excessive injury
of anal sphincters and nerve endings around the anal
canal, etc [3,8,11,24].

Stenosis of the colo-anal anastomosis in children old-
er than 1 year can be treated with bougie dilatations.

There was no need for surgical correction in our patients
with stenosis of the colo-anal anastomosis.

If the anal canal is too narrow, it is necessary during
surgery to dissect this sero-muscular pouch sheath along
the front or back walls (in boys) or only along its back
(for girls) wall. We did so in each individual case. If this
is not done, then in the long term follow-up period such
patients will develop persistent constipation, which will
require long courses of bougie dilatations, and in some
cases even repeated surgical intervention.

Since a high tone of the internal anal sphincter is con-
stantly noted during HD, partial intraoperative sphinc-
terotomy was performed in these patients. If this is not
performed during the TEPT operation, in the long term
follow-up period, long courses of bougie dilatations are
also necessary, or the next stage operation - sphinc-
teromyectomy according to Lynn.

Manifestations of constipation due to insufficient re-
section of the large intestine leaving additional sclero-
tized loops or excessive injury to the anal sphincters and
nerve endings of the anal canal can be eliminated by
complex conservative treatment with the involvement of
stimulating physiotherapeutic procedures.

In our opinion, there are several reasons for soiling
and faecal incontinence after minimally invasive me-
thods of surgical correction of HD (TEPT without lapa-
roscopic assistance and laparoscopically assisted TEPT).
The main cause of such a complication is excessive trau-
ma (stretching) of the anal sphincter, the recovery of
which can take a different period of time — from several
months to several years.

Another cause of soiling and faecal incontinence is
excessive stretching of the colon and the formation of
the colo-anal anastomosis. This leads to violation of
physiological sphincters and anatomical folds of the
large intestine. In such situations, moderate ischemia of
the pull-through colon occurs, which aggravates EC or
is the cause of EC development.

This complication can lead to technical violations of
the sero-muscular sheath. The first technical drawback
is failure to resect the mucous membrane of the rectum -
less than 1.5 cm from the skin-mucosal junction. It is
this area that is the most responsible external zone that
provides rectal sensitivity.

We also consider full-layer resection of the rectum to
be a mistake, and not antegrade formation of the se-
ro-muscular sheath, as the classic TEPT technique sug-
gests. Of course, the full-layer separation of the rectum
is technically simpler than the antegrade formation of
the sero-muscular sheath. The physiological conse-
quences of this or that technical moment are described
in the parallels of the results of the Swenson and Soave
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operation. Thus, the technique of full-layer rectal sepa-
ration according to Swenson is more traumatic both for
the anal sphincter and for the nerve endings of the pelvic
floor, due to which the sensitivity of all pelvic organs is
significantly disturbed. Where as, the Soave technique
(that is, internal separation of the sero-muscular sheath
of the rectum) is considered the most physiological, in
terms of trauma to the anal sphincter and nerve endings
of the pelvic floor.

An important point when mobilizing the colon is to
maintain sufficient blood supply to the area with which
the colo-anal anastomosis is planned. Otherwise, the
ischemic part of the pull through can be the cause of
long-term colitis, or is the cause of failure of the co-
lo-anal anastomosis.

During the laparoscopic mobilization of the colon, with
the subsequent transition to the selection of the initial sec-
tions of the rectum, a full-layer dissection of this area
should not be performed deeply. The TEPT technique
itself involves retrograde separation of the mucous mem-
brane of the rectum, up to the transitional fold of the peri-
toneum. Thus, we will be able to minimally injure the
surrounding tissues and nerve endings, which is very im-
portant for the further functioning of the pelvic organs.

Late-diagnosed and late-operated patients with HD are
always at risk of long-term soiling and fecal incontinence
in the long term follow-up period after radical correction
of HD by any method, including minimally invasive
operations. Already at the preoperative stage, with late-di-
agnosed aganglionosis, gross cicatricial-sclerotic changes
occur in the pelvis around the rectum. We believe that it
is more appropriate to perform an open surgical interven-
tion for patients who are diagnosed with HD at a late stage
(in advanced cases), or even in stages — a protective intes-
tinal stoma and a radical operation (according to indica-
tions). In such patients, the separation of the sero-muscu-
lar sheath and the formation of the colo-anal anastomosis
is technically easier than with TEPT.

The next reason for soiling and fecal incontinence is
a long and progressive EC in the postoperative period.
A long-term inflammatory process in the colon causes a
violation of the consistency of fecal masses, dyscoordi-
nation of peristalsis, pain and reduced sensitivity to de-
fecation.

Violation of the child’s psychological and neurological
condition distracts from conscious focus on all physio-
logical processes related to the demand for defecation
and the controlled process of defecation.

We noted that the recovery of rectal sensitivity, as a
cause of soiling and incontinence in the remote post-
operative period, occurs in children with age, when they
can more consciously control the process of stool accu-

mulation in the formed rectum and feel the consistency
of stool masses.

The courses of conservative restorative rehabilitation
treatment included a complex of physiotherapeutic pro-
cedures, depending on the nature of the complications,
probiotics, enzymes, with consultations and appoint-
ments of a pediatrician, a gastroenterologist, a neurolo-
gist, a psychologist, and others. Such treatment was rec-
ommended from 2 to 4 times a year, according to
indications.

Thanks to timely detection, determination of the
cause and adequate correction of complications in the
long term follow-up postoperative period, good func-
tional results were achieved in all children, which im-
proved their quality of life.

But it is worth to consider this surgical approach is
not indicated in all cases. Late referral of patients and
untimely establishment of the diagnosis leads to the fact
that the intestine, which is located above the agangli-
onic zone, expands to such a extent that the only way out
is the imposition of a protective intestinal stoma, for fur-
ther reduction of the intestine in size and conducting a
radical operation as the second stage. It should also be
noted that with subtotal and total forms of HD, it is dif-
ficult to mobilize the aganglionic part of the colon from
a transanal approach, which forces a laparotomy. In con-
nection with the widespread introduction of laparoscop-
ic techniques, it became possible to mobilize the intes-
tine for its further pull-through from transanal access,
which can be used with greater success in older children.

Thus, our own analysis of the TEPT with laparoscopy
and without laparoscopic assistance in children of vari-
ous ages with HD allowed us to evaluate the positive or
problematic technical features that significantly affect
the clinical results of the early and long-term postope-
rative periods.

Conclusions

The technique of TEPT with laparoscopy and without
laparoscopic assistance is a modern method of surgical
correction of HD, which has significant technical advan-
tages compared to other existing methods.

In 26.32% of children with HD who were operated by
mini-invasive methods, persistent intestinal problems
continue in the long term follow-up period.

No conflict of interests was declared by the authors.
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