Online Resource 1: Simulation Model Construction Instructions

The following instructions describe the materials and assembly steps for the three low-cost simulation
models used in this benign anorectal simulation lab. Models were adapted from previously described

methods. Estimated per-model costs are provided; all materials are commercially available.

Model 1: Hemorrhoidectomy and Rubber Band Ligation
Estimated cost per model: $2.98

Instruments used during simulation: McGivney band ligator, scalpel, Addison's forceps,

DeBakey forceps, 2-0 Vicryl suture, 2-0 Prolene suture

Materials (per model)
» 1 cardboard toilet paper roll

 Felt (approximately 4" x 6" strip per model)
* Modeling clay or Sculpey
o Larger mound (~2 cm diameter) for hemorrhoidectomy model

o Smaller nodule (~1 cm diameter) for banding model

Double-layered packing foam sheet (approximately 6" x 8" per model)

* Tacky glue spray

* Hot glue gun and glue sticks

Construction Steps
1. Cut a strip of felt sized to line the inner circumference and length of the inner part of the toilet
paper roll. This felt layer represents the anorectal mucosa and provides a tissue-like surface

for suturing and banding.

2. Apply hot glue to the interior surface of the toilet paper roll. Press the felt strip firmly against

the inner wall and allow to adhere fully.

3. Shape a mound of modeling clay to simulate the hemorrhoidal tissue. For hemorrhoidectomy
models, form a larger, more prominent mound (A). For banding models, form a smaller,

more discrete nodule (B).


https://www.amazon.com/dp/B07SLV4R67?ref_=ppx_hzsearch_conn_dt_b_fed_asin_title_3&th=1
https://www.amazon.com/Sculpey-Non-Toxic-Sculpting-Bake-Sand-Drill-Paint-Adults-Kids/dp/B008R86AOW/ref=sr_1_4?crid=1O0LRUMGKFCEH&dib=eyJ2IjoiMSJ9.sT_mrA0DDGn93v_sHe--jvAH-y16L1eBCGUzBXk4BUhfMij7po5m9PTN3y4yBkygFhlTE4adikYlNRbN97WcY1r3UQKGLViPfuAtIRrBUfw.-2YHrgYcdjNZjPyo0sRuVP9iYd19XDu8oUtxprCSP5o&dib_tag=se&keywords=Skulpty&qid=1782365165&s=home-garden&sprefix=%2Cgarden%2C166&sr=1-4
https://www.amazon.com/Supplies-Protection-Cushioning-Wrapping-Material/dp/B0DDPR84SJ/ref=sr_1_3_sspa?crid=3FC4K1U0W5KUK&dib=eyJ2IjoiMSJ9.fNlyTS1DREZCGBWZ9z8HO_21Ktpb49MlwBK4IOgMNdvx4zza_JVVkLLHMNj_1N6qrV6zZpjJpB8zpSr7aiR_UlfxA3oOTYJjCfPftxWirZ6nbA7VMNe6niCQqMflnggYj6HMcWvl1vjxLUiXWJ3xFBNb3jUQpad2j0ZmaMDYFPuL_nPkaEIKVUfx9EfAJkqy5Pq0Stlg835o8hrfpNTFcDMmYT6ngcl9_G3tirIAOAywYEq_1poT3Z3tBqpH4fa59eeMyXFr4ioC20zLef7iDevos0p08kcmHAoTCg1DaS8.p85xUWMZ4uff3xqh2KWFvG-Ryt90tg6sl-XsmA7Pc5c&dib_tag=se&keywords=plate%2Bpacking%2Bfoam%2Broll&qid=1782365214&sprefix=plate%2Bpacking%2Bfoam%2Broll%2Caps%2C184&sr=8-3-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.walmart.com/ip/Aleene-s-Tacky-Spray-11-oz-Clear-Permanent-All-Purpose-Spray-Adhesive/25388954?wmlspartner=wlpa&selectedSellerId=0&wl13=313&gclsrc=aw.ds&adid=2222222227725388954_117755028669_12420145346&wl0=&wl1=g&wl2=c&wl3=501107745824&wl4=pla-394283752452&wl5=9022863&wl6=&wl7=&wl8=&wl9=pla&wl10=8175035&wl11=local&wl12=25388954&veh=sem_LIA&gclsrc=aw.ds&gad_source=1&gad_campaignid=12420145346&gbraid=0AAAAADmfBIp3_OFvcZQdCYcfuJwT9dov5&gclid=CjwKCAjwgO7RBhBKEiwAZNP85i96b8pRmQKcz3F_AqkcY-0Eu4ApEE4k7GLTGHchS6zmqiRGwVmOZRoCeRUQAvD_BwE

4. Adhere the clay hemorrhoid to the interior rim of the felt-lined roll, placing the larger and

smaller pieces on opposite ends of the tube using hot glue

5. Cut the double-layered foam sheet into two rectangles approximately 6—8 inches in diameter)
and use tacky spray to adhere them together. Place this doubled foam sheet inside the tube
overtop the modeling clay, with excess foam sticking out of each end. Fold the excess around
the edge of the tube on both sides.

6. Using hot glue, adhere the foam sheet to the outside of the toilet paper roll.
7. Allow all adhesive to dry fully before use.

8. At the time of the simulation, position the assembled model upright on the table or within a
foam holder to simulate the operative position (C). Residents perform either rubber band

ligation using the McGivney ligator on the smaller nodule, or excisional hemorrhoidectomy

on the larger nodule.




Model 2: Anal Fistula Probing and Seton Placement

Estimated cost per model: $7.75

Models constructed: 4

Instruments used during simulation: Fistula probes, vessel loops (used as setons)

Materials (per model)

* 1 foam ring (pool noodle “booster” or pre-formed foam ring, approximately 4—6" outer

diameter)

3” Coban® self-adherent wrap (1 roll per model)

* Hot glue gun and glue sticks

Fistula probes (provided separately for use during simulation; not consumed)

* Vessel loops (used as setons; provided separately for use during simulation)

Construction Steps

1.

Select a foam ring with a central aperture sized to represent the anal canal (approximately 1—

1.5" inner diameter).

Starting at the outer circumference, tightly wrap the foam ring with Coban self-adherent wrap,
working in overlapping layers to fully cover the exterior surface, using hot glue to adhere
where needed. The Coban provides tissue-like resistance and a surface that responds to probe

manipulation. Secure the wrap end with a small amount of hot glue.

Cut slits in the Coban®, separated by a few inches between slits. Using a sharp fistula probe or

curved forceps, create multiple fistula tracts through the foam.

e Pierce from the outer circumference inward toward the central lumen, varying the

angle, depth, and branching of each tract to simulate fistulas of varying complexity

Aim to create 4-6 distinct tracts per model at varied angles (e.g., anterior, posterior, and
lateral positions; acute and obtuse angles relative to the central axis). This allows multiple

residents to practice probing different tracts on the same model.

At the time of the simulation, residents insert a fistula probe into a tract from the central
aperture, navigate through the foam to identify the external opening, then thread a vessel loop

through the identified tract and tie it as a seton, practicing various ways to secure setons.

e Hydrogen peroxide injection is difficult as it is absorbed by the foam


https://sameday.dollartree.com/store/dollar-tree/products/45787433-noodle-booster-1-each




Model 3: Abscess Incision and Drainage with Mushroom Catheter Placement

Estimated cost per model: $7.62 (fully loaded, including reusable pelvic base); $4.28

(excluding reusable pelvic base); $1.88 (consumable materials only)
Models constructed: 30 (2 abscesses per complete model; pelvic base reused across sessions)

Instruments used during simulation: Scalpel, hemostat, saline and syringes, mushroom

(Malecot) catheter, packing gauze

Materials

Abscess Models (2 abscesses per complete model, consumed each session)
* Rolled oats

* Psyllium fiber powder (e.g., Metamucil®)
* Water
* Balloons (2 per model)

 Felt (approximately 6" x 8" sheet per model)

 Thin plastic sheet or plastic tablecloth (approximately 6" x 8" per model)
* Polyester batting

* Toban® drape or similar sticky sheets or wrap (approximately 12" x 8" per model)

Reusable Base

» Anatomic pelvis model (purchased once; reused across all sessions)

* Velcro strips (hook-and-loop; adhered to abscess model and pelvis model base)

Construction Steps

Preparing the Abscess Models

1. Place rolled oats and psyllium fiber powder into balloons. Fill each balloon with a few

tablespoons of water. Tie off the balloon securely. Prepare two balloons per complete model.

2. Cut a template out to match the size and shape of the pelvis model (if using), used to cut out

the felt and plastic table cloth to size.

3. Cut 2 pieces of felt and 2 pieces of thin plastic sheet per model using the template.


https://www.amazon.com/Tablecloth-Disposable-Effortless-Birthday-Occasion/dp/B0F1G17WF3/ref=sr_1_2_sspa?crid=ZTQJS2HGZWTK&dib=eyJ2IjoiMSJ9.HFnumu9SjO0p8rISy7Hr8Zhs7nnpnz6XNE4RqVOHkTLO2y5zPcILKzoQiu4QqjtKpCIjS6Q8UFckrn8G9aZAAGI6HV59K4Rnnx_WRnqD0PbUxIFiMHbGp8GkBO1VSPDeU1GNKJb4M3w7t4lP2gkvvd71eKE6I4XKSsVHJh3KsL0dD8SlXfjomOMPGLksJW454u0TLV_JnDI5rPBjjssOjz2-npQX-VNUcchrhslWj5-PvWlZd_l4orYNlzhM6hEKRqJGF78imwUHa7ly6T_vLW46LH9DpHans9kfDRy2134.in9Gv0Nd-NjE6_ti87pb2PJhrLAQfZ_j35Jj9QoSyeU&dib_tag=se&keywords=plastic%2Btable%2Bcloth%2Bdisposable&qid=1782368108&sprefix=plastic%2Btab%2Caps%2C193&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/Merinden-Anatomy-Colorful-Education-Teaching/dp/B0D62VYCVG/ref=sr_1_18?crid=1LNSNOGCUO78E&dib=eyJ2IjoiMSJ9.lcElkFRjBWRuYi1dYGKegDStQLa2bYJzI20rbcqlSXIJT5lp09_v1HBMR-mm1xnPPn3OJEOVeh0KSNq9R7DG8nP4AUwosHCn7Zdzcj8HS0FvHz_sidIZZOrn4ZpChKSL0xYJcJrmVM7C_wn4avDPXi2ikCw09T5QrH_FSbD8r3cgs1i3j7OS61God8IEUAH6jGRSLk-4ubMX6zKpFod7_vN35tB7QwnLboy2t-x0fkU.PaXcMs1DeQ-akK-ITw8m_3C4u15ETzXmlB3x5Q5kY4s&dib_tag=se&keywords=pelvis+model&qid=1782367010&sprefix=pelvis+mode%2Caps%2C166&sr=8-18

4. Layer the materials around the two filled balloons in the following order from inside to
outside: thin plastic sheet — felt (innermost, against the balloon) — balloons interspersed
with polyester batting — felt — thin plastic sheet (B). This layering simulates the perirectal

soft tissue planes encountered during incision and drainage.

5. Open up a sheet of Ioban®, careful to not have it stick to itself. Place the U-shaped layered
pieces to the Ioban®. Fold it overtop and wrap up the sides on the outside and inside of the U-
shape, pressing firmly to secure all layers. Ensure the layers are applied tightly enough that

the balloon is not immediately visible but remains accessible to incise during the simulation.

6. Adhere a strip of Velcro® to the flat base of each abscess model in corresponding areas to

Velcro® placed on the plastic pelvis model (C).

Preparing the Reusable Pelvic Base
7. Adhere corresponding loop Velcro strips to the anatomic pelvis model at the positions where

the abscess models will be attached, e.g. top and left and right sides (C).

8. Press the abscess models onto the pelvis model using the Velcro attachment. Orient the pelvis
model pronated or on its side to simulate lateral decubitus patient positioning inside a foam
headrest or foam support, simulating the typical positioning for patients undergoing this
procedure (D).

9. After use, the used abscess models are discarded and replaced with fresh models for

subsequent participants. The pelvic model base is wiped down and reused.
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