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Objective

To determine whether use of a primary pull-through would
result in equivalent perioperative and long-term complications
compared with the two-stage approach.

Summary Background Data

During the past decade, the authors have advanced the use of a
primary pull-through for Hirschsprung disease in the newborn,
and preliminary results have suggested excellent outcomes.

Methods

From May 1989 through September 1999, 78 infants under-
went a primary endorectal pull-through (ERPT) procedure at
four pediatric surgical sites. Data were collected from medical
records and a parental telephone interview (if the child was
older than 3 years) to assess stooling patterns. A similar
group of patients treated in a two-stage fashion served as a
historical control.

Results

Mean age at the time of ERPT was 17.8 days of life. Compar-
ing primary ERPT with a two-stage approach showed a trend
toward a higher incidence of enterocoalitis in the primary ERPT
group compared with those with a two-stage approach
(42.0% vs. 22.0%). Other complications were either lower in
the primary ERPT group or similar, including rate of soiling
and development of a bowel obstruction. Median number of
stools per day was two at a mean follow-up of 4.1 = 2.5
years, with 83% having three or fewer stools per day.

Conclusions

Performance of a primary ERPT for Hirschsprung disease in
the newborn is an excellent option. Results were comparable
to those of the two-stage procedure. The greater incidence of
enterocolitis appears to be due to a lower threshold in diag-
nosing enterocolitis in more recent years.

The Soave or endorectal pull-through was introduced bynade. This is followed by a definitive pull-through procedure
Franco Soave at the Institute G. Gaslini in 1933se of this once the child’s intestine is decompressed and he or she
procedure has been conventionally approached with theaches approximately 10 kg body weight. The use of a pri-
placement of a decompressing colostomy once the diagnosisiifary endorectal pull-through (ERPT) in the management of

patients with Hirschsprung disease represents a significant

change from the classic approach to the treatment of this

Presented at the 120th Annual Meeting of the American Surgical Assocgisease' The first successful modern report of a primary pull-
ation, April 68, 2000, Thélarriott Hotel, Philadelphia, Pennsylvania. through for Hirschsprung disease came from So et al in $980.
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reported on this procedure and have shown it to be a safe
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One major objection to performing a primary ERPT in a
neonate is the concern that delicate structures such as the
muscular sphincters may be injured. Clearly, the most im-

Table 1. PARENT TELEPHONE

INTERVIEW AND STOOLING GRADING

. - SHEET
portant outcome parameter to evaluate is the child’s overall
stooling pattern. Because of the relatively short period of Factor Score
time during which the primary ERPT procedure has becomé .
widely performed, few data are available regarding long- Frequency of defecation
. . S Normal (1 or 2 per day) 2
term outcomes. Further, there is considerable variability Often (3-5 per day) ]
regarding the age at which surgeons have performed these =6 per day 0
one-stage procedures, ranging from the first week of life to Stool consistency
several years of age. This makes the interpretation of out- Formed 2
comes difficult. toos_g 2)
The purpose of this study was to evaluate the immediate Soil'ig;'
and long-term results of a primary pull-through in the new- Clean (never stains underwear) 5
born period, performed at four major pediatric surgical sites Occasional soiling (1-6 per week) 1
using the same surgical technigue. We hypothesized that the Permanent solling (every day) 0
use of a primary pull-through would result in equivalent Urgency period
. . s Normal (minutes) 2
perioperative and long-term complication rates compared Short (seconds) ]
with the two-stage approach while reducing the number of None 0
surgical procedures performed and thereby reducing expo- Requires diapers
sure to such complications. Never 2
Occasionally (<1 per week) 1
Continuously 0

METHODS
Study Design

Normal (excellent) = 10 points; good = 6-9 points; fair = 3-5 points; poor = 0-2
points.

The study was a multicenter, retrospective review of
patient charts and a telephone survey. From May 198%as then rated as poor to excellent (Table 1). Enterocolitis
through September 1999, 78 neonates underwent ERPT wfas clinically graded using a previously established system
four pediatric surgical sites: the C.S. Mott Children’s Hos-from mild (grade 1) to severe (grade BHirschsprung-
pital at the University of Michigan Health Systems; M.S. associated enterocolitis (HAEC) included patients with ab-
Hershey Medical Center, Hershey, Pennsylvania; Childominal distention, fever, and explosive diarrhea. More
dren’s Hospital of Los Angeles, Los Angeles, California; severe symptoms included patients with hemodynamic in-
and Spectrum Health Center, Grand Rapids, Michigan. Allstability.
surgeons performing the procedure were taught the tech- The study was approved by the hospital’s institutional
nique by the senior author (A.G.C.). Data were collectedreview board, and all patient records were kept confidential.
from medical records. In addition, parents of patients who
were older than 3 years were interviewed on the phone fo
an assessment of stooling patterns.

All patients were diagnosed with Hirschsprung disease Our primary outcome measure was the incidence of
and underwent ERPT in the first 2 months of life. PatientsHAEC; secondary outcome measures were the incidence of
undergoing ERPT at an older age were excluded. Data werearly and late postoperative complications, and stooling
recorded on an identical data sheet and abstracted by omatterns. Included in these latter complications were stric-
person at each site. Before this abstraction, the study shedtse rate, leakage rate, overall death and complication rates,
and the selected patients were reviewed to ensure unifoend incidence of soiling and constipation. Results are ex-
mity in how the data would be abstracted and the types opressed as meah SD. The unpairedtest, chi-square, and
patients selected. Data included age at presentation, symfsgistic and linear regression were used for statistical anal-
toms, modes of diagnosis, length of aganglionosis, angsis, using SPSS 9.0.0 (SPSS Science, Chicago, IL). A
associated anomalies. Early and late complications, includsimilar group of patients treated in a two-stage fashion
ing whether the patient required hospital admission or medserved as an historical control. For this control group, we
ication, were recorded. The patient/family survey (for pa-used a previously constructed database of 131 children
tients older than 3 years) was based on a previous survdyeated at the C.S. Mott Children’s Hospital during the past
performed to assess stooling problems after a pull-through5 years who underwent a two-stage approach. Data were
procedure for Hirschsprung diseds&he stooling record complete in 103 of these patients for an accurate assessment
examined the frequency of stooling and the presence obf patient outcomes. There is a potential for bias in the
incontinence as well as constipation. The stooling patterselection of some of these patients for a two-stage approach

Statistical Analysis
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(i.e., potentially a sicker or older group of patients). How- Center, n= 13; Grand Rapids, Michigan, a 13; and West
ever, most of these patients underwent a two-stage approa€ovina, California, n= 13. Two of these patients were
either because it was more commonly performed during thatiagnosed and underwent their primary pull-through beyond
period, or they were referred late from an outside hospita months of age and were excluded, leaving 78 patients for
and had a markedly dilated colon that did not permit theanalysis. Mean birthweight was 3#4 0.5 kg. Mean gesta-
performance of a primary pull-through. tional age was 38.5 1.8 weeks (range 32—42), and nine
infants were less than 37 weeks’ gestation. There were 57
. ) (71%) boys. Racial distribution was white, 71%; black,
Surgical Technique 14%; Hispanic, 14%, and Asian, 1%. The level of agangli-

The surgical approach has been previously described arRn0sis was rectum, = 7 (9%); rectosigmoid, n= 29
consists of the following basic principlé8.The newborn  (37%); sigmoid, n= 22 (28%); descending colon, #A 7
undergoes serial rectal washouts, and digital dilatations of9%); ascending colon, & 3 (4%); and total colonic, -
the rectum are performed the day before surgery. The last ¢ (10%). Mean age at diagnosis was 13.3.3.1 days. The
the rectal irrigations has 1% neomycin added to it. BroadMean age at ERPT was 17:814.0 days (range 2—-67).
spectrum intravenous antibiotics are given before the begin- Trisomy 21 was found in 11 patients (13.8%). Other
ning of surgery. In general, a hockey-stick incision is madeassociated anomalies were found in 17 patients (21%) and
in the left lower quadrant, and the endorectal dissection waiicluded predominately cardiac anomalies in 13.8% of all
carried out from inside the abdominal cavity. However, Patients. Presenting symptoms included abdominal disten-
during the past 2 years, nine patients have undergone t#n (91%), emesis (70.5%), diarrhea (9%), and lethargy
primary pull-through using a perineal approach with or(6%). Meconium was passed within 24 hours in 13%, be-
without |aparosc0pic assistanEeGang"onic bowel is mo- tween 24 and 48 hours in 41%, and greater than 48 hours in
bilized proximally and transected at the transition level. The35%; this information was unavailable in the remaining
endorectal dissection is then started approximately 2 crd2% of patients. A contrast enema was diagnostic in 61 of
below the peritoneal reflection. The dissection is continuedhe 67 patients who underwent the study (91%). Retention
distally down to 0.5 cm above the dentate line in theOf barium (overnight) was seen in only 46% of patients;
newborn. The submucosal/mucosal cuff is everted out of th@owever, in many of these patients, the information was
rectum and opened anteriorly. The ganglionic bowel ismissing or a repeat film was not obtained. Confirmation of
brought down through the muscular cuff, and the anastothe diagnosis of Hirschsprung disease was made by a rectal
mosis is performed outside the anal cavity. The top of thediopsy in all patients.
muscular cuff is then attached to the pull-through bowel to The demographics of the control group of children who
prevent the intestine from prolapsing. Before discharge, anderwent a two-stage procedure showed several important
cotton-tipped applicator is inserted into the anus to break ugimilarities and differences. Sex distribution (69% boys)
any adhesions between the opposite sides of the anastom@?d the incidence of associated anomalies (31%) were sim-
sis. At 3 weeks after surgery, gentle rectal dilatations ardlar to the primary ERPT group. Length of aganglionosis
performed with either a #6 or #7 Hegar dilator. was also similar to the primary ERPT group (rectum, 30%;

With increasing experience with the primary pull- rectosigmoid, 44%; descending colon, 6%; transverse co-
through, we have grown to appreciate the indications andPn, 10%, total colonic, 8%; unknown, 1%). Racial distri-
contraindications. Indications include a healthy infant whobution was also similar (86% white, 8% black, 2% Asian).
is diagnosed with Hirschsprung disease in the newborfiowever, the mean age for the control group at diagnosis
period. The most common contraindication is a delay in thevas 8.8+ 16.6 months. Also, because all patients had a
diagnosis, with a resultant dilation of the more proximal colostomy placed, the mean age at pull-through was con-
colon. This dilation is best seen with a contrast enema studygiderably later than in the primary group, at 19:623.9
which is highly recommended in most patients. Additionalmonths. Finally, considerably more patients in the two-stage
contraindications include an infant who has significant en-group had preoperative enterocolitis (22.7% vs. 5% in the
terocolitis or associated medical conditions that might com®rimary ERPT group).
plicate a prolonged surgical case, such as congenital heart NO statistical differences in basic patient demographics
disease. Although some have viewed total colonic agangliwere noted among the study sites, including age at pull-
onosis as a contraindication, we have successfully cared fdhrough = .57), extent of aganglionosi® (= .21), or

these patients with a primary pull-through. incidence of earlyR = .82) or late P = .38) complications.
However, the incidence of HAEC was greater at one center
(see below).

RESULTS

Demographics Surgical Course and Hospital Stay

Eighty children were initially identified at the four study  Intraoperative complications occurred in five infants: ten-
sites: University of Michigan, n= 41; Hershey Medical sion at the anastomosis in two and a poor blood supply to
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Table 2. EARLY COMPLICATIONS

Primary Pull-Through Staged Pull-Through

Complication (n =178) (n =103) P
Anastomotic dehiscence 2 (2.6%) 10 (9.7%) <.001
Perineal excoriation 33 (42%) Not available —
Pelvic infection 1(1.3%) 1(1%) .84
Prolonged ileus 5 (6.4%) 4 (4%) 44
Wound infection 1(1.3%) 6 (5.8%) 1
Wound dehiscence 1(1.3%) 1(1%) .84
Early intestinal obstruction 3 (3.9%)* Not available -

* One of these patients required surgical lysis of adhesions.

the pull-through in three. No major anesthetic complicationamonths after the pull-through, and the child underwent an
were noted. Two patients had a protective colostomy placedneventful small bowel enterolysis.
at the time of their primary pull-through, and both of these A comparison of early complications between the pri-
colostomies were taken down at 2 months of age withoumary and two-stage groups showed little difference. The
incident. Oral diet was started at a mean of +.8.4 days, rate of anastomotic dehiscence was statistically greater in
and full feedings were achieved at a mean of8.5.4 days. the two-stage group, even though the procedure was per-
formed in much older children (mean age at ERPT 19.8
23.8 months). A higher rate of wound infections was also
noted in the two-stage group, although the difference was
Early complications (within 3 months of ERPT) are listed not significant.
in Table 2. Five patients (6%) had a prolonged ileus (greater
than 4 days) that delayed their discharge from the hospitall;_
however, none required additional surgery. Perineal exco-
riation was found in 33 patients (42%); all could be man- Late complications are listed in Table 3. A mild retraction
aged with local control. of the pull-through segment developed in one child; it was
Two patients were taken back to surgery. The first childsuccessfully managed with simple dilations. Anastomotic
had previously undergone exploration on two occasions atarrowing or strictures developed in 12 patients (15%). In
an outside hospital for a potential bowel obstruction withoutgeneral, these strictures were mild; 11 of them required only
the diagnosis of Hirschsprung disease. He was subsequentgrial dilations with Hegar dilators during clinic visits, and
transferred to the C.S. Mott Children’s Hospital, where theone child required a rectal dilation under anesthesia. No
correct diagnosis was made. He had an uneventful pullehild with a stricture required a surgical stricturoplasty, and
through; however, he was taken back to surgery on the thirdo child required a redo pull-through. There was no corre-
postoperative day for necrotizing fasciitis. At reexploration,lation between stricture formation and tension at the anas-
no evidence of an anastomotic disruption or peritoneatomosis P = .54), poor blood supplyR = .45), or the level
contamination was found. Despite debridement of the abef aganglionosis® = .15). In addition, smaller children
dominal wall, the child died on the fourth postoperative day.were not at greater risk for stricture formatidd € .17). In
In the second child, a small bowel obstruction developed ne child, a mild rectal prolapse developed and was cor-

Early Complications

ate Complications

Table 3. LATE COMPLICATIONS

Primary Pull-Through Staged Pull-Through
Complication (n=178) (n = 103) P

Anastomotic stricture 12 (15.4%) 27 (26.2%) .08
Enterocaolitis 33 (42.3%) 22 (22%) <.003

Mild (grade 1) 20 (25.6%) 5 (5%) Comparing grades:

Moderate (grade 2) 11 (14.1%) 11 (10.9%)

Severe (grade 3) 1(1.3%) 6 (5.9%) .20
Retraction of pull-through 1(1.3%) Not available —
Rectal prolapse 1(1.3%) 0 (0%) .25
Intestinal obstruction (early and late) 7 (9%) 10 (9.7%) .87
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rected with a local surgical procedure. Including the child
with an early bowel obstruction, a postoperative bowel
obstruction developed in a total of seven patients (9%). One
infant with a postoperative bowel obstruction had a volvulus Odds Ratio of

of his small bowel after an ERPT for total colonic Hirsch- Covariate Developing HAEC* P
sprung disease and lost approximately a third of his small
intestine. The infant required total parenteral nutrition forAnastomoti stricture 1140 004

. ... Perioperative malnutrition 9.15 .058
more than 3 years but is now completely on enteral nutrition, ’

Table 4. COVARIATE RISK FACTORS
FOR ENTEROCOLITIS

g . . evel of aganglionosis 3.43 122
only. Another patient with long segment disease had proTrisomy 21 0.34 232
gressive difficulty in stooling after her ERPT despite re-HAEC before pull-through 2.77 413

peated rectal biopsies showing normal ganglion cells and

: HAEC, Hirschsprung-associated enterocolitis.
nerves. She SUbS,equemly underyvent bOj[h an anal SphmERiskeach covariate has on the development of HAEC, either increased (positive
terotomy and sphincterectomy, with transient improvement yaue) or decreased (negative value)
after each procedure. Because of persistent stooling diffi=
culties, she had a loop colostomy placed 4 years after her

pull-through. This ostomy was subsequently closed after a . , )
repeat anal myomyectomy, and she is now having normaf’as performed (Table 4). This analysis showed a higher

stooling after her last surgery. incidence of HAEC in patients with an anastomotic stricture
Comparison of late complications with patients undergo(P = -004). An almost significant difference was seen in

ing a two-stage approach (see Table 3) showed few differatients diagnosed with perioperative malnutritidh €
ences between the groups except for HAEC rates. .058; malnutrition was defined by subjective global assess-
ment). If length of aganglionosis was analyzed as a separate

. risk factor, there was a slight correlation (odds ratid.44,
Enterocolitis P = .04) between longer length (ascending colon and more

Four patients (5%) had a preoperative diagnosis oProximally) and development of HAEC. Importantly, how-

HAEC. All of them were admitted and treated with antibi- €V€r» by modeling a number of covariates, L sign.ificance
otics, with a subsequent diagnosis of Hirschsprung diseas@s found between longer segment aganglionoBis=(
and a pull-through once the enterocolitis had resolved. In122) and the development of HAEC after pull-through.
general, these were fairly mild cases, because those with!S0, no correlation was noted with the development of
severe HAEC generally underwent a staged procedure withHAEC and trisomy 21R = .232), nor those with a history
an initial colostomy. Enterocolitis after the pull-through was ©f HAEC before pull-throughR = .23).
noted in 33 patients (42%). The clinical grade of enteroco-
litis was grade 1, 20 patients; grade 2, 11 patients; and gra ;
3, 1 patient. A significantly greater incidence of HAEC Wasdgtoollng Patterns
noted in children undergoing a primary ERPT versus those Fifty-four of the patients were older than 3 years, and
undergoing a two-stage approach (see Table 3). It was ouheir parents took part in a telephone interview about stool-
impression that this increased incidence may have been duleg patterns. Stool frequency consisted of 33 children with
to a higher degree of attention in making the diagnosis obne or two bowel movements per 24 hours, 10 with three
HAEC during this latter time period. This appears to beper 24 hours, 4 with four per 24 hours, and 5 with greater
confirmed by examining a breakdown of the clinical gradethan four per 24 hours. Stool was formed in 21, loose in 31,
of enterocolitis. There was a much greater incidence ofind liquid-like in 2. Constipation was the most frequently
low-grade HAEC in the primary group compared with the noted problem: 22 (28%) patients had some degree of
two-stage group (Table 3). constipation. Symptoms of constipation were noted weekly
There was a high correlatiorP (< .002) between the in 4 children and monthly in 11. The remaining patients
development of HAEC and the performance of the pull-with constipation had symptoms infrequently. Laxatives
through at one institution (C.S. Mott Children’s Hospital). were used in 15 patients, or 19% of the series; however, the
To determine whether the rates of other complications dif-average use in these patients was six times per month, and
fered between study sites, a cross-tabulation of other earljnany of these patients used only one or two doses per
and late complications was performed. This showed nanonth. After surgery, several patients required rectal wash-
correlation between any of the study sites and the develomuts; however, use of rectal washouts for passage of stool
ment of intraoperative complicationB & .12), early com- more than 3 months after the pull-through was required in
plications P = .82), or late complications, including anas- only two children.
tomotic stricture P = .15), pull-through retractionR = Soiling was noted in only two patients, one of whom had
.81), or soiling P = .57). long segment aganglionosis (ascending colon and more
Logistic regression analysis of covariates that may hav@roximal). Urgency with stooling was noted in 14 patients
contributed to the development of HAEC after pull-through (18%). Intermittent use of diapers was required in 21 chil-
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that the overall complication rate and long-term stooling
patterns were not significantly different from those of pa-
Stooling Primary Pull- Staged Pull- tients undergoing a staged approach. The goals of treating a
Parameter Through (n = 78) Through (n = 103) P child with Hirschsprung disease should be to attain anorec-
tal function that is as near to normal as possible. The best

Table 5. STOOLING PATTERNS

'gcontt,i”etr,‘ce (4; g{;”;) 4;‘ Ej;@) gg approach is to bring ganglionic bowel down to a point just
onstipation 3% o . . . .
Urgency 14 (18%) 20 (19.2%) 5o  above the dentate line. Conventionally, this has been per-

formed with a staged approach consisting of a leveling
colostomy followed by a subsequent pull-through with clo-
dren. Table 5 shows there was no significant differences igure of the colostomy (two-stage approach).
stooling patterns between patients undergoing a primary Use of a primary pull-through has been controversial.
ERPT and those with a two-stage approach. Although Swenson was the first to perform a primary pull-
Using our modified scoring system for grading stool through, he was discouraged by a high rate of anastomotic
function (Table 6), 5 patients had completely normal stool-leakage. Surprisingly, however, the rate of leakage in their
ing, 29 had a good stooling pattern, 17 had a fair stoolingdatients undergoing the procedure at 4 months or younger
pattern, and 3 had poor stooling function. The median age g2/28) was not significantly differenP(= .57, as calculated
which continence was achieved was 34 months, and 929%%0m their published data) than that of those undergoing a
achieved continence by 48 months. As with constipationstaged procedure (10/215)Many of the deaths and com-
stool frequency declined with age. The mean age in years dilications in Swenson’s series were due to the perioperative
patients who had one bowel movement per day wast5.4 management of these infants, and this care has dramatically
2.2, whereas the mean age of children having four or morémproved during the past several decades. Thus, it may have
bowel movements per day was 2:6 2.4. Using linear been premature at that time to discount the use of a primary
regression analysis, this approached significafce (10;  pull-through.
relative risk of a decline in stool frequency with ag€).32; So et af described their experience with infants under-
95% confidence intervak-0.70, 0.07). going a primary pull-through in 1980. Since that report,
Linear regression analysis was performed to correlate &everal other groups have reported their experience with this
low stooling score with potential risk factors. Covariatestechnique>*>~*°Results have varied; the differences may
associated with a poor stooling score were increasing lengthe due to the fact that the timing of these procedures ranged
of aganglionosis® = .018) and a history of an anastomotic from the first week of life to several years of aige'’ In
stricture P < .001). There was a slight correlation of a poor some cases the pull-through was protected by a colostomy,
stooling score with trisomy 21P(= .052). Factors such as but in most cases it was not. So’s group recently updated
intraoperative complication®(= .25), early complications their initial report*® It describes 84 patients, but half of
(P = .76), and late complication®(= .36) did not correlate these are older children (more than 1 year old). The descrip-
with soiling. A correlation was noted between prematuritytion of their results is limited, but the continence rate is low

and an improved stooling scorB & .02). (81.5%). We are unsure whether this is due to a limited
follow-up or poorer results. No patient in So et al’'s series
developed enterocolitis; this may reflect a difference in the
DISCUSSION P Y

definition of, and criteria for diagnosing, HAEC rather than
This report represents the largest series of children unan actual difference between the two series.
dergoing ERPT in the newborn period. Our results indicate Aside from the one child who developed necrotizing

Table 6. COVARIATE RISK FACTORS AND THE OVERALL STOOLING SCORE AFTER
PRIMARY ENDORECTAL PULL-THROUGH

95% Confidence

Covariate Coefficient* Interval P
Trisomy 21 -1.78 —3.562, —0.07 .052
Other congenital anomalies —-1.12 —2.94, 0.69 .220
Level of aganglionosis -0.85 -1.56, —0.15 .018
Anastomotic stricture —2.72 —4.14, —1.30 <.001
Early complications —0.23 —1.75,1.28 .76
Late complications -0.77 —2.48,0.94 .36
Prematurityt 2.96 0.52, 5.40 .019

* Amount the stooling score changes, either increased or decreased, with the presence of each covariate.
T Only factor associated with improvement in the overall score.
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fasciitis, early complications were uncommon in our pa- Logistic regression analysis of our data was interesting in
tients. Late complications were also mild. The most com-that many of the previously identified risk factors for HAEC
mon complication was an anastomotic stricture. Althoughwere not noted in this serié.Specifically, no correlation
seen in 17% of patients, it was mild in most, and none ofwas noted between the development of HAEC and trisomy
these patients required reoperation. The development of 21, long segment aganglionosis, or HAEC before the pull-
stricture was unrelated to many covariates that we anticithrough. However, patients in whom an anastomotic stric-
pated might have an association, including the child’s sizeéure developed and those with malnutrition were at a higher
(prematurity) and poor blood supply or tension at the anasrisk for developing HAEC. Although the connection be-
tomosis. Further, the early development of anastomoti¢ween these covariates and HAEC is unknown, one could
dehiscence and the late development of anastomotic stricpeculate that in patients with anastomotic strictures, the
ture were both statistically higher in our two-stage group.relative obstruction may have contributed to the develop-
Complications in other series have been reported with variment of bacterial overgrowth and HAEC. In fact, in a recent
able consistency, thereby making comparisons difficultreview of HAEC by Hackam et &f a similar association of
Similar to the results of our study, Skarsgard éf &#und  postoperative stricture and HAEC was also noted. Because
no difference in complication rates between patients wh@atients with malnutrition may have a depressed immune
underwent surgery before or after 30 days of life. system, patients with malnutrition may be unable to mani-
The rate of enterocolitis varies widely in published re-fest an appropriate immune response against their enteric
ports, from a high of 42% in our series to a low of 1.4% in flora®®
the group reported by NmaduAlthough we find this in- Stooling patterns have been poorly characterized in the
creased incidence troublesome, our overall impression ite follow-up of most of the reported series of Hirsch-
that the rate of clinically severe HAEC is not appreciably sprung disease. This is primarily due to the short follow-up
different. There was a clear difference in the rate of thistimes reported in many of these series. Although several
diagnosis at one hospital (C.S. Mott Children’s Hospital)authors of primary pull-through series claim that their pa-
compared with the other three study sites. Our impression ients are continerft:?° this must be viewed with caution,
that there is a very low threshold for making the diagnosisbecause follow-up in many of these patients was no longer
of HAEC at this one hospital compared with the others.than 2 or 3 years. A previous evaluation of stooling patterns
Although this difference may relate to the surgical tech-in patients after ERPT clearly showed a return to normal of
nique, the clinical grade of enterocolitis in our patients wasstooling frequency over tim@.
low (only one had a clinical grade of 3), suggesting that the Constipation was seen in 28% of our patients. Most
difference may relate to the surgical group’s definition of symptoms were mild and readily treated with intermittent
enterocolitis itself. Also, the fact that other perioperativeuse of laxatives. This rate of constipation is similar to that
and long-term complication rates were not significantlyseen in other reviews of primary ERPTContinence rates
different between the study sites suggests that this is mostere good in our patients. Evaluation was limited to chil-
likely the case. If one looks at the incidence of enterocolitisdren older than 3 years to ensure that these rates were
reported without including the C.S. Mott Children’s Hospi- accurate. Poor stooling scores were noted in only three
tal component, the incidence declines to 26%, which cerehildren, and two of them had total colonic aganglionosis.
tainly falls within the range reported in many series of In conclusion, a primary ERPT in the neonatal period
staged pull-through® 2! including our own previous se- should be viewed as an acceptable procedure in the man-
ries (22%)° It is also possible that the younger age at whichagement of the infant with Hirschsprung disease. The ap-
these patients are undergoing ERPT may predispose them ppoach should be restricted to infants who are stable and
develop enterocolitis, potentially from a less mature intessshow no signs of enterocolitis at the time of the pull-through
tinal immune system. Also, the small caliber of the anastoprocedure. The risk factors for the development of HAEC
mosis may lead to a partial narrowing, which might predis-and those affecting stooling scores should identify potential
pose to a higher incidence of enterocolitis. Perhaps the onliigh-risk patients and may help surgeons avoid or anticipate
way this could be completely addressed would be to implefuture complications of this disease.
ment a prospective, randomized study. Because of the in-
creasing trend toward the use of a primary pull-through,
such a randomized trial may offer considerable insight intoReferences
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Identification of risk factors for enterocolitis. Ann Surg 1988; 207: randomized fashion?

240-244. Finally, the incidence of postoperative enterocolitis in this series
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tion of postoperative enterocolitis in Hirschsprung’s disease. J Pediattreated. Were any of your patients surveyed for this?
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Cass D. Aganglionosis: associated anomalies. J Paediatr Child Health presenteRDR. DaNEL H. TEITELBAUM (Ann Arbor, Michigan):

1ng0; 26:351‘35‘:3' ) be G ) Your first question related to the fact that this wasn't a consecutive
arcassonne M, Guys JM, Morrison-Lacombe G, Kreitmann B. Man-qo 50 and how did we overall go about selecting which patients

agement of Hirschsprung's disease: curative surgery before 3 monthrsni ht be best for a primarv pull-throuah as opposed to a stadged

of age. J Pediatr Surg 1989; 24:1032—-1034. 9 . P y p . 9 bp . 9

approach. | think that we still remain very conservative about
which patients we decide to perform a primary pull-through on. As
you well know, many of these patients are quite small in size and

often quite debilitated at the time when they present to us.

Dr. Javes A. O'NEILL, JR. (Nashville, Tennessee): This manu- | think our threshold for performing this procedure would have

script details a 10-year experience with 78 infants who had prito be those patients that present fairly early in life. Once we get
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beyond 3 or 4 months of age, the colon has become so dilated in Second, patients who have a two-stage operation generally can

nature that to safely perform an anastomosis into a relatively smathe monitored for adequate weight gain as well as adequate decom-

anal diameter would really put the patient at very high risk for pression of the proximal colon in the ganglionic area, so that the

leakage. pull-through is done electively and at a time when the patient’s
The other contraindication is those patients that present witleondition is optimal.

enterocolitis. We did have one death in our series, and that was a Thijrd, the anal reconstruction is done, of course, at a slightly

child who developed a necrotizing fasciitis. | do have to believegger age, which reduces the risk of anal stenosis.

that that was due to perhaps being overzealous in performing a | haye two questions: One, have you correlated the pathology
primary pull-through in a fairly small child. from the four different institutions to be certain that you have

d.flfn order to <\a/\>/<am|ne adequatefnlunz)bers,hwe.d|d Ut'l'zel fouragequate ganglion cells at the pull-through site and there is no
ifferent sites. We were very careful about the sites we selecte ncreased incidence of neuronal intestinal dysplasia?

First, each of the sites had surgeons that were taught the procedureNumber two: How have you studied these patients preopera-

by the senior author, Dr. Arnold Coran. This allowed for a very .. . . .
high degree of uniformity in the way the procedure was erformedtlvely to be certain that their colon is adequately decompressed
9 g y b P prior to their pull-through procedure, either by plain film radiog-

Second, before we performed any of our analyses, we went badk’ LS .
and looked at the demographic data from each of the particula'?a'ohy or by determination that they are in an edema program that
sites and found that they were extremely well matched. There wa as been successful? ) ) ) )
no difference in the age of the patients, the age at the time of the Number three: Do you routinely calibrate or dilate the patient
pull-through, or the level of the aganglionosis in each of the sitesPOStoperatively to reduce the risk of anal stricture?

The controls are another story. Those were historically based as
the bulk of our patients who are now undergoing primarily pull- Dr. TeiITELBAUM: TO answer your first question, | do think that
throughs. And you are right, the best way to do this would be tothere is a high degree of anxiety when one performs a primary
perform a randomized series. | think the problem is that the shifull-through. One has to be sure that these are performed at a site
in the United States is really going towards a primary pull-throughwhere a pediatric pathologist is readily available, or at least a
and it will be difficult in most places to present a particular option pathologist who is highly capable of telling what true ganglion
of a two-stage pull-through when one might do just as well with acells are and whether there are hypertrophied nerves suggestive of
single-stage pull-through. a transition zone. Despite our operating at a multitude of different

Although we did find a higher incidence of enterocolitis in our sites in Michigan, we routinely send our patients down to the
primary pull-through procedures, | truly think that those patientsUniversity of Michigan when we do a pull-through to make sure
who suffered from severe enterocolitis were not significantly dif-that we have a pediatric pathologist looking at our pathology
ferent; it was more likely the manner in which we declared aspecimens.
patient having enterocolitis. The other three sites, aside from Ann e did not read all the specimens at our study site. However,
Arbor, had a 26% incidence of enterocolitis, which was identical tothere have been no misreadings in this cadre of 78 patients,
our two-stage pull-through procedure group. It can be a veryithough | would be remiss in saying that we haven't had mis-

subjective matter of whether somebody has enterocolitis or i?eadings done in other patients who have had a two-stage proce-
having abdominal distension or increased diarrhea from anothey .o performed

cause. There was not a higher incidenc€tafstridium difficilein

| routinely get a barium enema on all of my patients because |
our study.

want to assess the degree of colonic dilatation, and it also gives me
a road map of where the site of aganglionosis ends before | begin

DRr. RoBerTJ. TouLoukiaN (New Haven, Connecticut): | concur my pulkthrough procedure. Additionally, adopting Dr. Langer’s

with Dr. Teitelbaum and Dr. O’Neill that performing primary . . o
pull-through is a trend that is occurring in all children’s hospitals more recent perineal approach Rediatr Surgl999;34:148-52),

by qualified pediatric surgeons who have experience in treating k€ having the road map of knowing whether this is a left-sided
Hirschsprung’s disease. However, the risk of enterocolitis in thes&®lONiC disease, that can be approached primarily from a pure
patients is of serious concern to us and needs to be studied veRfritoneal approach, as opposed to requiring a laparotomy or
carefully, and | am grateful to Dr. Teitelbaum and his colleagues2Paroscope.
for having done this study. However, we must recall that there are Finally, I calibrate all of my patients postoperatively on a fairly
certain safeguards inherent in the two-stage operation. routine basis. And following what was published by Dr. Marty and
First and most important is confirmation of the pathology at theDr. Johnson a few years ago, | have been very aggressive in having
colostomy. This allows the surgeon to review the final pathologymany of my patients undergo rectal decompression with wash-
and be absolutely certain that normal ganglion cells are present arlits for the first few months after their pull-through. I think this
there is no evidence of neuronal intestinal dysplasia, which indeettads to a significant decrease in the number of enterocolitic
increases the risk of postoperative enterocolitis. complications.



