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ODS: Is It All about Physiology?
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neuropathy and irritable bowel syndrome or-
and slow intestinal transit time are the other
two functional diseases. Among the occult
organic lesions, urogenital associated

Figure 1

The surgical ship
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Figure 2

|

diseases (prostatism, colpocele, vaginal vaut
prolapse and cistocele) are the most
frequent, followed by enterocele and
sigmoidocele, recto-rectal intus eption
and solitary rectal ucer syndrome.
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Maintenance of continence and achieving normal
defecation, appears to be a complex
phenomenon achieved by the combination of
Anatomic and physiologic factors, the relative
contribution of each being unclear.




The role of Anismus detected on defecation

proctography in idiopathic constipation was doubted
by some authors due to the high incidence of this
condition in their normal controls.



In addition very little is known about what symptoms
or defecographic findings should be considered as an
indication for surgery in patients suffering from large
Rectocele (> 2m ) and impaired rectal emptying.



Using traditional research
methodology, the reported data
had been described as being
disseminated research data by
some authors and by the others as
being adding to the confusion
experienced in the world of
physiology of the Anorectum.




The lack of answers to the question on how the
anal sphincter works is mainly due to the fact
that, the AR segment is functionally hAighly
integrated and should be studied using an
integrated approach.




The flow equation had been used successfully
previously in medicine in order to understand
and study:

1. Urodynamics.
2. Hemodynamics.



Recently the flow equation had been
applied for the integration of Anorectal
physiology trying to understand Aow
the anal sphincter works, Which should
be our /nformation highway for the
investigation and treatment of patients
suffering from A.I. and other functional
A.R. disorders.

www.integratedcoloproctology.com
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Use of the Hagen-Poiseuille Law:

A New Mathematical Approach for
the Integration and Evaluation of
Anorectal Physiological Testingin
Patients with Faecal Incontinence
and Pelvic Dyschezia and in Normal
Controls

Abstract
L'his work was done in order to study the possibility of using the IHagen-
of fluids through tubes to integrate and quantitate
y cal parameters in patients suffering from faccal
incontinence and functional pelvic outlet obstrn n compared to normal
I'he Hagen-Poiscuille law was intended to be used in the explana-
tion of the role played by different sensory and motor functions of the
anc gment in maintaining conting n rectal evac
Lion. int ctal pressures during rest, coughing, aftempted deluec
tion, rectal sensation. and rectal compliance at the point of first rectal sen-
sat ¢ measured using anorectal manometry. Anal canal length and
diameter were measured using lateral defaccographic views during rest,
squeeze, and attempted defaccation, and the anal sphincteric reflex con-
traction in response to coughing or Valsalva's manocuver was measured
using plug or needle dlectromyography. These factors were analyzed using
n-Poiscuille law in order to determine anal canal resistance ar
Mow Lo air, water, and BaSO, during rest, coughing, and attempted de
cation in controls, during attempted defaccation in patients with function-
al pelvic outlet obstruction, and during rest and coughing in patients with
faccal incontinence. The Hagen-Poiscuille law could detect anal conti-
nence in all controls and could also detect and quantitate functional pelvic
dyschezia in all patients. The equation could detect and gquantitate faccal
incontinence in 8 of 14 patients (57.14%) during rest, in 11 of 14 (7
during coughing, and in all 14 patients afler correction for sen
reflex deficits, Both the Hagen-Poiseuille law and the law of Laplace and
their proposed h cre suceessful in explaining som
cerning factors affecting normal continence and defaccation. The 1lagen-
Poiscuille law is 2 uscful new mathematical approach for the integration
and quantitation of normal and abnormal continence and defaccation. Tt
can be used 1o plan for treatment and to determine the outeome of patients
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The use of flow equation 1n functional coloproctology:
a new theory in anorectal physiology
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Functional Coloproctology is the last enigma in medicine where the factors
maintaining normal continence and defecation are still unclear at the
dawn of the new millennium. The use of flow equation suggests new
definitions for A.l. and constipation from the flow point of view,
determines the primary mechanical factors maintaining continence &
defecation. It also suggests how the sensory and reflex factors interact
with the mechanical factors in order to maintain continence and initiate
normal defecation. All these factors can be measured numerically in health
and disease. This knowledge can be our information highway in explaining
the literature, suggest anatomical-function correlation, explains
controversies, planning treatment for each individual patient, predicting
outcome, objectively evaluating the outcome after treatment, anﬁdpaﬁng
and minimizing Postoperative complications. The use of flow Equations an

the Hybrid law which suggests a new etiology for simple A.R.disorders may
declare the start of a new Era which | caﬁ *Digital Coloproctology”. This
book & addressing the CR Surgeons, Gastroenterologists and those
spedalized in A.R. physiology.

Ahmed Farag

Professor of General and Colorectal Surgery.
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Hospital. Faculty of Medicine. Cairo University. Egypt.

Vice-President of the Egyptian Group of Colorectal
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Flow simulations of rectal evacuation: towards a quantitative evaluation from video
graphy

al Ahmad,! Stéphane Tanguy,? Alain Dubreuil
i lément

DISCUSSION

The first attempts to model the fluid mechanics of hu-
man defecation were made by Far
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Anal sphincter dysfunction in patients treated
with primary radiotherapy for anal cancer: a study
with the functional lumen imaging probe

Susanne Haas, Pia Faaborg, Donghua Liao, Seren Laurberg, Hans Gregersen,
Lilly Lundby, Peter Christensen & Klaus Krogh

Flow resistance of the anal canal

During the FLIP distension, the flow resistance of the anal
canal (ACR) was defined from the anal canal length (ACL),
the middle part diameter of the anal canal (ACMD) and the
dynamic viscosity of the inflated bag (DV), as [35]:

ACL was calculated as the distance between the proximal
and distal anal canal location. Subjects were only included in
this part of the analysis if we could clearly identify the two
locations. The DV was assumed to be constant for all tests
and hence the ACR/DV ratio (ACRR) was calculated as the
measure of flow resistance of the anal canal as an expression
of the anal sphincter resting tone when exposed to increas-
ing volumes (10-50 mL).

[35]

Farag A. The use of flow equation in functional coloproctology:a
new theory in anorectal physiology. Pelviperineology. 2009;28:
17-23.




Constipation can be defined as:

A low flow rate of the stools or gases during defecation
per unit time.




Pressure

Flow S e e e e
Resistance




128 x X A.C.
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PATIENT ID: 2019017

Degt (mm) REST SQUEEZE
(VOLUME WAS 30 ml) {VOLUME WAS 30 ml)

2019:03:03-18:09:42 2019:03:03-18:09:52

R

-PRES. 307 mmHg | 8. 428 mmHg




Comparison using Flip between Control (right side) and ODS
‘I (left side) Using Flip
L |
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(A.C. Diameter )
(A.1. )~ intrarectal Pressure
D.V. x A.C. Length

Dynamic Viscosity of Air:Water:Barium sulphate paste =
1:38 :68




3.14 x (A.C. y,
Flow = Intrarectal X =

1. Anal Canal Pressure?
2. Anorectal Angle?

3. Perineal Descent?

4. Frequency of A.1.?
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Subcutaneous external
sphincter

Column of Margagni
Internal rectal plexus
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Superficial external
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Longitudinal | Internal A. External A. | Puborectalis
muscle sphincter sphincter muscle
A.C. Length It forms a Maintains Maintains ACL | Maintains ACL
supportive A.C.L. during |during rest (+)| during rest
framework for rest (++) and during (++) and
the IAS and Squeeze (+) during
EAS during squeeze (++)
rest and and relaxes to
squeeze. decrease ACL
« It decreases during
the A.C length defecation
during (++)
defecation
A.C. Diameter *Forms a Maintains Maintains ACD | Maintains ACD
supportive A.C.D. during during rest | during rest (+)
framework for | rest (++) and | (+), decreases | and during
the IAS and relaxes to ACD during squeeze (+)
EAS during increase ACD | squeeze (++) | and relaxes to
rest and during and relaxes to | increase ACD
squeeze. defecation increase ACD during
*Opens the (++) during defecation (+)
A.C. during defecation
defecation (++)



(A.1.) = Pressure / Resistance

Reflexes




The Flow Calculator.



(Anal Incontinence)

0.1 - 1 cc/Sec.
Fluid Stools a2
Soft Stools Fluid stools

Soft Stools




A flow index of 1cc/s. was taken as well as a cutoff point
between obstructed defecation (flow < 1cc/s. of Soft stools i.e.
Ba Sulphate)
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Colorectal Unit

Step 1
Add ACL Add ACD

Calculate Resistance

Results

Add Pressure mm/Hg

Calculate

Flow Index Result= —



www.integratedcoloproctology.com

Add ACL Add ACD

N

> Results
Calculate Resistance
Ihese results indicate no anismus
Resistance Result= 06.25
| Step 2

Add Pressure mm/Hg _

Calculate The Flow Index

Flow Index Result:_
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 Step 1
Add ACL Add ACD

1.8

Calculate Resistance

SR 146. /0019 These re

. Step 2

Add Pressure mm/Hg _

Calculate The Flow Index

Flow Index Result= [

Back to Main

Results
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_ Step 1
Add ACL Add ACD
Results
Calculate Resistance
ST TS e e 146.70019 Obstracted defecation
C to watery stools.
| Step 2 '

Calculate The Flow Index

R G L ] - 0.2644363636364

Back to Main
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 Step 1
Add ACL Add ACD
A Results
Calculate Resistance
Resistance Result= 96.25 e e i
calonic Inertia, mechanical obstraction
[ Step 2 or hard stool

Add Pressure mm/Hg

Calculate The Flow Index

Flow Index Result= EREEitetie)

Back to Main




Defecatiorr 1101 111 Ul dill

Zone 1: Normal
defecation
Zone I, 1H1&IV:
Obstructed Def.
I1: for soft well

formed stools.
I11: for fluid
stools.
I\V: For Gas.



LR.P. = mmHg.

Rectal Inertia




IRP = mmHag.

O = successful cases.

-100

= Failures.

Rectocele Group
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Level:

DEFECATING

IRP =34 mm Hg

IRP = mmHMg

ACD=cm

IRP = mmHMg




Normal = > or 50 mmHg.

Mild RI = 40 -50 mmHg.
Moderate RI = 30 — 40 mmHg.
Severe RI = 20 — 30 mmHg.
Rectal Atony = < 20 mmHag.

All pressures measured as mean IRP during defecation in 3 occasions with
abdominal straining, without abdominal straining and during first and
extreme.



t ‘

10N Wi

=l Trans-STARR + reinject







O Predicting outcome.
Operator independent assessment of treatment.

O Assessment of different treatment modalities if used
simultaneously.

Q Planning for New treatment modalities.

U



Could It be the Flow equation and the Hybrid Law in
Coloproctology the answer?
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Anew approach for the new, millganium ) Profile }

International Work Group for Integrated Coloproctology and Research
Methodology

Back to main page

The Work Group

The final aim of this web site is to create such group which is expected to
Important and

conduct multi-center trials comparing different approaches using integrated
anorectal physiology against each other and against traditional research
methodology aiming at suggesting the appropriate research methodology
which should be used by most of the centers all over the world for
management of cases with functional anorectal disorders.

Project

« Criteria forselection of the ideal appreach in functional Coloproctology:

» Itshould suggest and the factors respons
for normal continence and normal defecation
It should suggest and quantitate the role played by sensory and reflex
factors and how they interact with mechanical factors in normal
individuals.
Explain and confirm the non controversial database reported
previously in the literature using the traditional research methodology.
Clearly explain and justify the controversies reported in the data base
using traditional research methodology.
It can diagnose and accurately quantitate the severity of Anal
Incontinence and constipation without overlap between normal and
abnormal
It should be able to quantitate the role played by each individual factor
if the cause of A.l. or constipation is multifactorial in any individual
patient
Help in accurate planning of treatment in any particular patient
Helps for predicting outcome of treatment in any individual patient
Follow up of patients after treatment with accurate Quantitation of the
role played individually by each treatment modality if different
modalities are combined in any particular patient
Helps to create new more accurate diagnostic or novel treatment
modalities for functional anorectal disorders.

Each of the above 10 points assessment is scored from 0-10
according to its overall accuracy in achieving the suggested goals.
With an overall aceuracy score made of 100 points.

Are you interested to join us?

Par

back 1o top
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oproctology:

ical factors responsible
e role played by sensory and reflex
mechanical factors in normal

previously in the literature using the traditional research methodology.
© Clearly explain and justify the controversies reported in the data base
using traditional research methodology.
o It can diagnose and accurately quantitate the severity of Anal

Incontinence and constipation without overlap between normal and
abnormal.

o It should be able to quantitate the role played by each individual factor
if the cause of A.l. or constipation is multifactorial in any individual
patient.

© Help in accurate planning of treatment in any particular patient.
o Helps for predicting outcome of treatment in any individual patient.
© Follow up of patients after treatment with accurate Quantitation of the

role played individually by each treatment modality if different
modalities are combined in any particular patient.

© Helps to create new more accurate diagnostic or novel treatment
modalities for functional anorectal disorders.

10 points assessment is scored from 0-10
-accuracy in achieving the suggested goals.

Each of the above
ac.cordvi;_n;g }o its o\



Nobel Prize in Physiology or Medicine




Knowledge Is Power

www.Integratedcoloproctology.com
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