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Introduction: Pediatric patients with complex colorectal and genitourinary conditions often require coordinated
multidisciplinary care; however, this coordinated care can be hard to structure and deliver. The purpose of this
paper is to review the development and implementation of a multidisciplinary colorectal and pelvic health pro-
gram, one year after the program's initiation.
Methods: This is an observational retrospective 1-year study (10/1/2017 to 9/30/2018). In fiscal year (FY) 2018, a
multidisciplinary colorectal and pelvic health program was initiated.
The program development incorporated bimonthly team meetings, educational conferences, and initiation of
three clinics: a complex colorectal and genitourinary reconstruction clinic, a bowelmanagement clinic, and a co-
lonicmotility clinic. Conditions treated included complex anorectal and cloacalmalformations, Hirschsprung dis-
ease, and idiopathic constipation. The fiscal year was selected to provide comparative administrative data after

program implementation.
Results: During the study period, 121 patients underwent comprehensive collaborative evaluation of which 58
(47%) were new to the institution compared to 12 (19%) new patients in the previous year (p b 0.001). In FY
2018, there were 130 procedures performed and 512 collaborative visits with an average of 47 visits per
month. This was a 3.4-fold increase in visits compared to FY2017 (171 visits). Of the new patients, 60% (35/
58), traveled a median of 181 miles, representing 33 statewide counties, and 4 states compared to a median of
93 miles in the previous fiscal year (p = 0.004).
Conclusion: The development of a colorectal and pelvic health program is feasible and requires a collaborative ap-
proach, necessitating multiple service lines within an institution. Program creation and implementation can re-
sult in rapid institutional clinical growth by filling a local and regional need through coordinated
multidisciplinary care.
Level of evidence: IV

© 2020 Elsevier Inc. All rights reserved.
Anorectal malformations (ARMs) represent a diversity of congenital
defects whichmay be associatedwith significantmorbidity, resulting in
long-term sequela of genitourinary and bowel dysfunction in approxi-
mately one third of patients despite adequate initial surgical treatment
[1,2]. Additionally, up to 70% of these diagnoses have been reported to
n, TX 77030. Tel.: +1 832 822
be associated with other congenital anomalies [3,4]. These additional
congenital anomalies may result from chromosomal abnormalities
and can involve the heart, spine, and genitourinary systems. Manage-
ment of complex anorectal and/or pelvic malformations can be chal-
lenging and often requires care from multiple pediatric specialists
particularly as care extends beyond the surgical reconstruction
throughout the patient's childhood.

In an effort to address the needs of medically complex patients, the
creation of multidisciplinary programs has been described in the
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literature, though each program has unique components [5–7]. This
strategy has been incorporated for various complex conditions in both
the adult and pediatric population and has been shown to improve pa-
tient outcomes, reduce patient anxiety and result in overall improve-
ment of quality of life over time [8–11]. In regards to congenital
pediatric colorectal and pelvic disease, the introduction of a multidisci-
plinary center model has recently been described by Levitt et al. where
the authors described themodel of a multidisciplinary care team (MCT)
approach for collaborativemedical and surgical decisions across special-
ties [12].

As care for the medically complex patient has continued to evolve,
we sought to restructure the colorectal program at Texas Children's
Hospital to improve access and coordinated care for patients with com-
plex colorectal and genitourinary diseases. Using theMCTmodel and in
close collaboration with the Center for Complex Colorectal and Pelvic
Reconstruction (CCPR) at Nationwide Children's Hospital, the program
launched in the fall of 2017. The premise of the structured program
was that there was an unmet need within the local and regional catch-
ment area of the medical center and that providing such a program
would significantly increase access and quality of care for patients
with colorectal and genitourinary anomalies. The purpose of this study
is to describe the structure and composition of a new colorectal and pel-
vic health (CPH) program, and how such a multidisciplinary program
impacts the pediatric colorectal and pelvic health needs within a local
and regional framework.

1. Methods

1.1. Patient population and data collection

A review approved by the Baylor College of Medicine institutional
review board (IRB, H-44245) was performed of pediatric patients eval-
uated at Texas Children's Hospital between October 1, 2016, through
September 30, 2018, for colorectal and pelvic malformations. The re-
cords were reviewed in 12-month intervals from October to September
since this is thefiscal year for the institution and facilitated reviewof ad-
ministrative data of interest. Conditions treated were imperforate anus,
cloacal malformations, Hirschsprung disease, colon motility disorders
(idiopathic constipation and fecal incontinence), and complex urologic
anomalies including urogenital sinus and bladder exstrophy. In order
to assess the program's utilization, the numbers of patients, clinical
visits, and procedures were tabulated. Patient demographics were col-
lected from medical records and included age, sex, medical condition
and location.

1.2. Multidisciplinary care team

The multidisciplinary team encompasses four specialties with at
least two physicians from each specialty, advanced practice providers
(APPs) who are nurse practitioners or physician assistants, a social
worker, and a registered nurse who serves as the program coordinator.
The four specialties include: general pediatric surgery, pediatric urology,
pediatric and adolescent gynecology, and pediatric gastroenterology.
Important complementary providers included dedicated pelvic floor
physical therapists and psychologists who work closely with our team.
The program director is within the division of pediatric surgery as pedi-
atric general surgery encompasses all of the specialty clinics that are
part of the program.

2. Clinic management

Each month there is an intake conference to discuss the patients for
the upcoming multidisciplinary clinic visits and to discuss program-
matic development. Individual patients are reviewed and discussed
thereby allowing each specialty to weigh in on necessary preclinic test-
ing and development of a coordinated management plan. From these
multidisciplinary meetings, patient educational material has been cre-
ated for the bowel management program (Fig. 1) and a cloaca patient
passport/scorecard has been developed to standardize cloaca patient
care at the institutional level [13]. Within the program, there are three
complementary clinic models. The first is a twice monthly multidisci-
plinary clinic for complex colorectal and pelvic reconstruction, staffed
by pediatric surgery, pediatric urology, and pediatric and adolescent gy-
necology. The clinic day is structured where any patient imaging or lab
testing is obtained the morning of the clinic and then the patients are
seen the sameday. In this clinic patients are seenwhoneed consultation
with at least two of the three services during the visit. Diagnoses typi-
cally include anorectal malformations, including cloacal malformations
and cloacal exstrophy, imperforate anus, and urogenital sinus. The sec-
ond multidisciplinary clinic is the colonic motility clinic that is staffed
by pediatric surgery and pediatric gastroenterology. This is a once
monthly clinic that focuses on chronic bowel dysfunction and/or fecal
incontinence in patients with Hirschsprung disease post pull-through,
anorectal malformations post surgical reconstruction, colonic
dysmotility, as well as intractable functional constipation. Finally,
there is a weekly bowel management clinic that is staffed by two
APPs. An initial bowelmanagement patient is always seen by a pediatric
surgeon and one of the APPs. After the initial visit, the APPs take the lead
role in theweekly management of the bowel regimen. An attending pe-
diatric surgeon continues to be engaged, however, when surgical deci-
sions are needed.

2.1. Continued education and networking

From a programmatic standpoint, there is an active and ongoing col-
laboration with two additional complex colorectal and urogenital re-
construction centers (Nationwide Children's Hospital and Seattle
Children's Hospital). This collaboration includes a monthly teleconfer-
ence with presentation and discussion of complex cases from each of
the three sites. Furthermore, the pediatric surgeons and Advanced Prac-
tice Providers have also visited the collaborating centers for additional
training. This training consists of bowel management education for
our APPs, while the pediatric surgeons have had the opportunity to ob-
serve and participate in colorectal cases. The surgeonswho participated
received continuingmedical education credit for this advanced training.
In addition, two pediatric gastroenterologists also visited for several
days to attend an established bowel management conference and/or
visit the established MCT.

2.2. Cost analysis

An analysis of the financial impact of the CPH program was
performed by identifying and gathering data through the institutional
administrative office. Hospital and physician practice financial state-
ments were reviewed as separate entities. Individual patient financial
data or patient billing was not analyzed. Physician revenue refers to all
professional fees received for services rendered by general pediatric
surgeons, urologists, pediatric and adolescent gynecologists, and gastro-
enterologists for operative visits, comprehensive clinic visits, and direct
in-patient hospital care for any procedure or clinic visit related to a pa-
tient evaluated in the Colorectal Pelvic Health Program. Facility charges
refer to fees to maintain the facility. Operating Room (OR) units were
tallied and defined as any specific CPT codes billed per surgical case
for all CPH patients over the course of the fiscal year. Of note, outside
of the hiring of a program nurse coordinator, there were no capital
costs whichwere expended for program initiation. An analysis was per-
formed to see from a provider/hospital standpoint whether such amul-
tidisciplinary approach would be more cost-effective in providing care
to patients. This was performed by comparing actual professional fees
from the reported fiscal year versus a model which compared projected
clinical professional charges at the 50th percentile clinical benchmark



Fig. 1. (A) Educational handout with descriptive and easy to follow instructions on enema use. (B) Educational handout explaining the goal of bowel management and the treatment plan
including medication descriptions. Each handout was implemented in FY18 and is now used during clinic visits to supplement educational teaching.
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for the providers in the program based on national data obtained from
Sullivan-Cotter.
2.3. Statistical analysis

Descriptive statistics were used to analyze general demographics
data. Chi-square and Fisher's exact testswere applied for group compar-
isons. P-values of b0.05 and a 95% confidence interval were considered
statistically significant. Data points are listed as mean± standard devi-
ation unless otherwise stated. The Statistical Package for Social Sciences
(IBM SPSS version 25.0, Armonk, NY IBM Corp) was utilized for all data
analysis.
Table 1
Distribution of clinical diagnosis.

Imperforate anus 45% (n = 55)

Colonic motility disorder 18% (n = 22)
Cloacal anomaly 16% (n = 20)
Hirschsprung's disease 8% (n = 10)
Caudal regression 1% (n = 1)
VACTERL syndrome 3% (n = 3)
3. Results

3.1. Program expansion

Prior to 2017, the colorectal programwas mainly supervised by two
pediatric surgery providers. The complex care clinic was scheduled
once a month with the participation of gynecology and urology. Dur-
ing this time, there was no formal bowel management clinic, and the
colon motility clinic was intermittently staffed. In 2017, a decision
was made to restructure and expand the program. The expansion,
which included a number of additional medical providers, did not in-
clude hiring of any additional providers but was a reassignment and
allocation of current providers within each respective division (gen-
eral surgery, urology, gynecology, and gastroenterology). This served
as an attempt to eliminate repetitive clinic visits and allow ease of
coordinated operations/procedures for patients across specialties.
Currently, there are 5 providers (3 surgeons and 2 advance practice
providers) from general pediatric surgery, 4 providers from urology
(3 pediatric urologists and 1 physician assistant), 3 pediatric and ad-
olescent gynecologists, and 3 pediatric gastroenterologists for a total
of 15 providers. Of note, no provider involved has 100% effort dedi-
cated to the program. Benchmark data were utilized to assess the
cost effectiveness of forming such a multidisciplinary program with
providers across multiple specialties.
3.2. Patient population

Over the course of the year post program expansion (fiscal year
2018), 121 patients underwent comprehensive collaborative evaluation
within the CPHprogram. Imperforate anus accounted for themajority of
clinical diagnoses (n=55, 45%), followed by some formof a colonicmo-
tility disorder (n=22, 18%) and/or a cloacal anomaly (n=20, 16%, see
Table 1). Of these patients, 58 (47%)were new to the CPHprogramcom-
pared to only 12 (19%, n = 63) new patients in the previous year. Of
note, this increase was in the absence of an active marketing campaign
by the programor hospital. Furthermore, of the newpatients to the pro-
gram, 65% (n= 38/58) of patients were completely new referrals from
outside of our institutional network system, a 216% increase. Thepatient
population spanned 33 different counties throughout the state and cov-
ered patients from 4 neighboring states (Louisiana, Oklahoma, Arkan-
sas, Mississippi) with a median travel time of 2 h and 49 min (81–233
min). Of those that were new to the CPH program, 60% (35/58) traveled
a median of 181 (84.6–268.5) miles from outside of their primary city/
county to receive care, in comparison to the previous year where the
median time to travel for those outside of the network was 1 h 32 min
(65–188) or a median of 93 miles (66–188.5) (p = 0.004). This
encompassed 60% (23/38) of the new referrals from outside of the insti-
tutional network. The overall age range of new patients seen spanned
from 15 months to 23 years old (Demographics, Table 2.).

3.3. Increase in CPH clinic visits

At the time of program initiation, there was only one primary CPH
clinic which was the monthly complex colorectal/urogenital

Image of Fig. 1


Table 2
Patient demographics.

Demographics n = 121

Sex
Male (%) 48% (58/121)
Female (%) 52% (62/122)
Race/ethnicity
Caucasian 45% (55/121)
African-American 16% (19/121)
Hispanic 29% (35/121)
Asian 8% (10/121)
Native Indian or Alaskan Native 2% (2/121)
Age
Patient age range, all patients 11 months - 25 years old
Patient age range, new patients 15 months - 23 years old
Median age [IQR], all patients (years) 6 [3, 9]
Median age [IQR], new Patients (years) 5 [2.75, 7.25]

Table 3
CPH professional and facility fee by division.

Division Professional Facility

Pediatric surgery $247,788 $2,209,891
Urology $81,144 $163,790
Adolescent gynecology $28,751 $19,074
Gastroenterology $34,220 $248,517
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reconstruction clinic. With the addition of patient referrals and pro-
viders, the program was able to expand the number and diversity of
clinics. By January 2018, the CPH program had expanded frommonthly
to biweekly complex colorectal and pelvic reconstruction clinics and
initiated two weekly bowel management clinics, one at our main cam-
pus and one at a satellite location. Additionally, a third monthly clinic
for colonicmotility was created combining the expertise of gastroenter-
ology and surgery. This resulted in a 226% increase in the number of
clinic visits post program restructure (Fig. 2), with a total 559 clinic
visits in FY2018 in comparison to 171 visits from the previous year. Of
the 559 visits, 92% (512) were collaborative, combining the services of
at least two specialties in one visit. By month, there was a mean of 47
(± 11.7) visits.

3.4. Institutional financial impact

Alongwith the increase in comprehensive visits, more than 130 pro-
cedures relating to the colorectal health program were performed by
CPH providers. This accounts for 760 operative units of charges, more
than doubling that of the previous year (n = 378 OR units of charges
for FY2017), a 101% increase. The procedures were provided by CPH
providers from the general pediatric surgery service (n = 76 proce-
dures), pediatric gynecology service (n=8), urology (n=28), and gas-
troenterology (n=18). Professional and facility charges for all services
over the 12-month period totaled $3,033,176 (Table 3). The 38 new
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patients to the TCH system accounted for $122,429 in professional fees
and $1,112,988 in facility charges specific to CPH providers. Addition-
ally, when further evaluating the overall increase in institutional down-
stream revenue (not just within the CPH program, i.e., radiology,
cardiology, etc.), CPH patients yielded $273,912 in professional fees
and $1,459,331 in facility charges for all services received once inte-
grated into the system.

An analysis was performed to assess cost-effectiveness ofmultidisci-
plinary physician productivity within this multidisciplinary program.
The analysis was performed by modeling professional charges at the
50th percentile clinical benchmark (benchmark obtained using national
data through Sullivan-Cotter) for the four main specialties supporting
the program versus the actual professional charges which were gener-
ated. If all physicians were working independently at the 50th percen-
tile clinical benchmark, their projected total professional fee charges
would be $461,813 versus the actual charges of $391,903. The overall
physician charges of the participating providers within the multidisci-
plinary program were 15% lower compared to a model where they
were would be working independently.

4. Discussion

In this study, we have conducted an observational retrospective re-
view of the development and implementation of amultidisciplinary pe-
diatric colorectal health program. In the inaugural year, the enactment
of our program led to an exponential expansion resulting in rapid
growth of clinic visits, multidisciplinary procedures, and an increase in
institutional revenue. This easily covered, and in fact exceeded the
cost of the expanded personnel needed for the program. It is our hope
that the program description and data provided will help support the
approach and feasibility for similar programs to be created in other loca-
tions in order to help facilitate multidisciplinary care of children with
significant colorectal and pelvic health care needs.
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The benefits of creating a multidisciplinary care team are well
known and present a practical solution to patients who have complex
colorectal and genitourinary conditions. Studies have shown that
MCTs result in faster time to treatment, higher adherence to treatment
guidelines and cost-effectiveness [14]. The first known description ap-
plying this model to the complex colorectal and urogynecologic patient
in the literaturewasby our colleagues atNationwide Children's Hospital
[12]. In their publications, they detail the establishment of a multidisci-
plinary center for anorectal and pelvic malformations outlining their
collaborative algorithm of inpatient, outpatient, and transitional care.
To do this, new disorder specific clinics and intake procedures were
established. Additionally, collaborative meetings and intraoperative
cases increased in frequency during their initial phase. In a short three
year period, they showed program feasibility andnoted a decrease in in-
patient hospitalization, clinic visits, adverse anesthetic events, and im-
provement with transition of care into adulthood [12,15,16].

It is important to note that theNationwidemodel was established as
a colorectal center with dedicated employees, resources, and physical
space. With their guidance and using their template as a blueprint, we
were able to restructure our program; however, as we did not have
specified resources dedicated to this endeavor, institution specific strat-
egies were required including reallocation of existing personnel. With
this we found that physicians and APPs across specialties previously in-
volved in the care of this patient population were eager to align and
streamline the process for patient care. Importantly, this resulted in no
new capital costs except for the hiring of a nursing programcoordinator.
When looking at new patients, 46% of patients were new to our institu-
tion.With two additional pediatric surgery groupswithin our local geo-
graphic location and 5 additional pediatric groups throughout the state,
it would seem that these types of patients enter our system due to the
unique characteristics of a multidisciplinary program, which to our
knowledge is only offered by one other institution within the state.

When evaluating the financial impact to our institution,we noted an
increase in the downstream revenue from the program, particularly due
to a rise in operative procedures. Similar to our study, Mudd et al. eval-
uated the impact of initiation of a multidisciplinary pediatric
aerodigestive clinic. In that study, they found that although clinic visits
were condensed, the new multidisciplinary clinic effectively increased
their downstream revenue when surgical interventions were taken
into consideration [17]. The same group had similarfindingswhen eval-
uating anMCT clinic for pediatric vascular anomalies, again, particularly
with the inclusion of revenue generated with OR utilization [18]. The
key discussion point in these studies and from our own study is that
the financial analysis of these programs must include a downstream
revenue component. Within our own cost-analysis and modeling, it
was clear that being in multidisciplinary program did not increase pro-
fessional charges when compared to modeling of professional charges
at the 50th percentile benchmark for providers in our program. We
need to recognize that physicians who are in these types of multidisci-
plinary programs should be given credit for downstream revenue
since their professional charges may not fully reflect the impact and
benefit they bring to the institution. Therefore, when instituting these
programs, the discussion should be focused on the totality of the impact
of the program to the hospital system and not just a singlemetric for the
providers.

Throughout the development process, there were a number of les-
sons which we learned. First and foremost, as previously alluded to,
the creation of these types of programs may not require a large capital
investment in physical space and personnel. With that being said, one
of the most crucial personnel needed for such a program is a dedicated
nurse coordinator. The complexity of these patients necessitates a per-
son with a medical background to guide patients through the clinical
pathways. Our nursing coordinator is responsible for coordinating clinic
visits, serves as a liaison between the multidisciplinary teams, and also
provides patient and family education. Additionally, they assist inmain-
taining patient quality and safety, with quality defined as care that is
safe, effective, patient-centered, efficient and equitable [19]. This in-
cludes ensuring appropriate patient use of medications and home-
based treatment techniques, revising and improving strategies to
avoid patient safety errors, refining care plans so that the plans incorpo-
rate all disciplines, and creation of educational handouts such as the one
in Fig. 1. In regards to APPs and physicians, this study demonstrated that
this can be accomplished with reallocation of existing resources who
may already be present in an institution. However, there has to be com-
mitment and shared vision from the medical providers that pursuing
such a program is to the ultimate benefit of the patients.

The second lesson learned is that there may be a hidden need in the
community for such services.Without any dedicated advertising efforts,
we noted a significant increase in patient volume, with a number of
families which were willing to travel from outside of the region to re-
ceive care from the program. Clinic visits more than quadrupled,
resulting in a concomitant increase in collaborative procedures. These
results demonstrate the feasibility of creating a structured
multispecialty program for pediatric colorectal and urogenital disease.
While it is difficult to surmise the precisemeans of growth,we speculate
that this influx was precipitated by our collaborative efforts with an
existing colorectal center, direct patient referrals, and parent directed
social media. There are several private colorectal health support com-
munities across various popular social media platforms, particularly
Facebook, that focus on complex pediatric colorectal/pelvic disorders
andmany of these families have actively directed patients to our center.

Finally, one of the most important aspects of program success is the
fundamental necessity in collaborating with established specialty cen-
ters to aid in training and acquisition of the necessary clinical skillset
to deliver the highest level of care. Hands on training is ideal for skill
and expertise acquisition, but if that is not possible, collaborative con-
ferences through the use of video conferencing can serve as a useful ad-
junct in discussing difficult cases and staying abreast of changes within
the field.

As presented in this study, this model of organizing a multidisciplin-
ary colorectal and pelvic health program should be applicable to chil-
dren hospitals which have the appropriate service lines and resources
to treat patients with complex colorectal and urogenital diagnoses. As
the capital investments for this specific program were quite low, the
presented model should be appealing to other institutions, broadening
the applicability of such a program outside of our own local/regional
framework. In regards to the limitations of this study, the study is a ret-
rospective analysis which brings in the inherent limitations such as re-
call and selection bias and the inability to identify confounders leading
to possible over- or underestimation of the described associations. An
additional limitation of this study is that the study does not have the
comprehensive patient or financial data to fully discuss the concept of
healthcare value within the framework of multidisciplinary care.
Healthcare value focuses on the delivery of high-quality healthcare at
the lowest cost to the healthcare system. This is an extremely important
topic in the current healthcare environment and healthcare value has
multiple components such as cost of control within delivery of care,
hospital/physician reimbursement, patient health outcomes, and pa-
tient satisfaction. This is outside of the purview of this specific study
paper but future analysis of such multidisciplinary pediatric surgical
programs should attempt to answer the question of value based care.

5. Conclusion

Multidisciplinary programs are to the benefit of patients, allowing
them to receive specialized coordinated medical and surgical care. Fur-
thermore, the creation of such a multidisciplinary colorectal and pelvic
health program can meet a local and regional need. This study provides
a descriptivemodel on the base components of developing amultidisci-
plinary complex colorectal/urogenital reconstruction program. These
types of programs require personnel who are dedicated to this disease,
but may not require a large capital investment by the institution to get
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started. Furthermore, the allocation of personnel and resources for such
programs can be financially advantageous for institutions as well,
thereby creating a “win–win” situation for patients, clinicians, and
hospital systems.
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