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Brief Summary

A low-cost vaginal hysterectomy model is easy to build and would provide an ex-
cellent way of reviewing the major landmarks of vaginal hysterectomy.

Abstract

Objectives: To investigate the effectiveness of an educational intervention to 
teach the basic steps of Vaginal Hysterectomy (VH) to the Obstetrics & Gynecology 
(OBGYN) residents, using a low-cost model.

Methods: Residents constructed a low-cost VH model, guided by 1 urogynecolo-
gist, with step-by-step instructions. Demographics were obtained, followed by assess-
ment on confidence level and knowledge pretest/posttest, and satisfaction survey. 
Demographics and survey questions were expressed using a descriptive analysis. The 
test scores were compared within groups using Wilcoxon signed-rank test. 

Results: 10 residents participated. The median score from the 10 multiple-choice 
knowledge questions on the pre-test was 70% [IQR 62.50, 70], while that of post-test 
was 90% [IQR 80, 90], (p=.013). The range of test score improvement was 0~30% (2 
residents improved 0%, 1 resident 10%, 4 residents 20% and 3 residents 30%). Over-
all, 80% of residents improved their knowledge scores up to 30% after the simulation 
session. Self-assessed confidence level scores improved from 3 to 4 (1-lowest, 5-high-
est) in all questions asked. 100% of residents responded with 5 (1-lowest, 5-highest) 
to the satisfaction statements.

Conclusions: A low-cost VH model increased residents’ confidence and knowl-
edge scores in performing VH. This low-cost VH model can serve as an alternative 
method to teach the basic steps of VH to the OBGYN residents.
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Introduction 

Vaginal hysterectomy (VH) is the preferred route of surgery 
for benign indications per American College of Obstetricians and 
Gynecologists (ACOG) [1]. There have been numerous reported 
benefits to VH when compared to other routes of surgery to include 
decreased length of hospital stay, decreased operative time, less 
postoperative pain and quicker recovery [2]. VH also has lower 
rates of intraoperative and postoperative complications when 
compared to robotic, laparoscopic and hysterectomies [3]. In 
addition, VH has the lowest overall cost and is the only minimally 
invasive route that generates net income [4]. Despite these benefits, 
there has been a decreasing trend in VH performed although the 
rate of minimally invasive hysterectomy rates has significantly 
increased [5]. The overall number of hysterectomies performed/
participated by OBGYN residents has been decreasing with a higher 
rate of decline for abdominal and vaginal routes [6]. The decline 
in VH case log numbers translates to less experience for OBGYN 
residents. According to an online survey, only 38.1% of program 
directors and 27.8% of residents reported graduating residents as 
being “completely prepared“ to perform a VH [7]. 

Simulations certainly have a role in training residents, 
providing a safe environment for learning and practice, in addition 
to increasing confidence. Currently, there are VH simulators, but 
they can be cost prohibitive. For instance, the Miya Model costs 
$6,700 and its disposable and non-reusable structures cost $440 
[8]. There are studies to suggest that low-cost models can also offer 
improved resident confidence. In a pilot study, 14 residents were 
able to successfully perform the steps of a VH and confidence was 
increased using a low-cost model. However, the construction and 
reloading were time consuming [9]. The objective of this study 
was to assess efficacy and perceptions of VH simulation using a  

 
previously published low-cost model, by Anand (2016) to teach 
the basic steps of VH to our OBGYN residents. The “no-excuses” 
VH model was designed to be assembled by the residents under 
attending’s supervision during an educational session [10,11]. 
Constructing a low-cost VH model with step-by-step directions, 
using readily available materials from clinics would allow the 
OBGYN residents to learn the basic steps of performing VH. 

Materials and Methods
The research was conducted during resident teaching 

sessions at Inspira Medical Center in Vineland, NJ. Inspira Health 
Institutional Review Board approval (IRB0000285) was obtained. 
This study with a matched pairs utilized pre/posttest methodology 
to assess the efficacy and perceptions of VH simulation using a 
low-cost model, developed by Anand as “the no-excuses“ vaginal 
hysterectomy model: consisting of structures representing 
the vagina, uterus, vesicocervical septum, vesicouterine space, 
peritoneal folds, uterosacral and cardinal ligaments, corneal 
attachments, bladder, ureters, and rectum using easily accessible 
supplies from any clinic office, and costing less than US $5 per 
model.” [10,11]. The required materials to build a low-cost VH model 
are shown in (Figure 1). In addition to elucidating the relationships 
of the uterus to its surrounding ligaments and organs, this model 
emphasizes the anatomic structures critical to achieving safe and 
effective anterior and posterior colpotomies. To summarize the 
creation of the model, a uterus was created, to which the uterosacral 
and cardinal ligaments were attached. The 3 cornual attachments 
(round ligament, fallopian tube, and uterovaginal ligament) were 
then applied. The vesicouterine septum was attached, as was the 
areolar tissue contained in the vesicouterine space. The cervix was 
threaded into the vagina. 

Note: 2 sheets of A4 plain paper; 2 sheets of plastic bag; 1 yellow highlighter; 1 red pen; 1 foam cup (16 oz); 1 small latex-free glove; 
1 square gauze; 2 Kleenex tissues; 1 rubber band; 1 pen; 1 large paper clip; 1 roll scotch tape; 1 pair of scissors and pick up; VH: 
Vaginal Hysterectomy.

Figure 1: The required materials to build a low-cost VH model.

https://dx.doi.org/10.26717/BJSTR.2022.46.007395
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Note: VH: Vaginal Hysterectomy

Figure 2: Step-by-step instruction of constructing VH model.

A. Building a paper Uterus.

B. Attaching the uterosacral and cardinal ligaments.

C. Attaching the adnexa and round ligaments.

D. Attaching the peritoneal folds.

E. Attaching the supra vaginal septum.

F. Attaching the areolar tissue.

G. Making the vaginal introitus using a Styrofoam cup rim.

H.	 Cutting	out	the	plastic	bag	to	make	the	sheet	then	cutting	out	a	quarter	size	circle	in	the	middle	to	allow	the	cervix	to	fit	into.

I. Wrapping the plastic sheet around the Styrofoam cup rim to make the vaginal canal then inserting the previously made 
GYN structure into the cup rim.

J.	 Making	the	bladder	and	ureters	by	cutting	out	1st,	3rd	and	5th	fingers	in	the	disposable	glove.

K. Making the urethra by knotting the glove at the bottom, then attaching it to the anterior portion of the vagina.

L. Attaching small bowel and rectum.

https://dx.doi.org/10.26717/BJSTR.2022.46.007395
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Note: VH: Vaginal Hysterectomy

Figure 3: The	final	presentation	of	the	low-cost	VH	model.

The urethra, bladder, and ureters were applied, and the 
ureters were threaded into the cardinal ligament posterolateral 
to the representation of the uterine arteries drawn within the 
cardinal ligament. The rectum was created. The peritoneal folds, 
including the vesicouterine pouch, the broad ligament, and the 
rectouterine pouch, were applied. The small intestine was placed 
intraperitoneally [10,11]. The step-by-step construction directions 
are shown in (Figure 2). The final presentation of the low-cost VH 
model is displayed in (Figure 3). A total of 10 OBGYN residents 
participated in a single 3-hour simulation session with the following 
sequences: 

1. 30 minutes: demographics (Appendix 1), pre-confidence 
self-test (Appendix 2) and pre-knowledge test (10 multiple 
choice questions, (Appendix 3). 

2. 2 hours: didactics on basic pelvic anatomy building the 
paper VH model; and reviewing the surgical steps of VH on 
the model. Each resident built a model in the classroom under 
direct guidance; and 

3. 30 minutes: post-confidence self-test (Appendix 2), post-
knowledge test (Appendix 3), and satisfaction survey, including 
a question: how realistic the paper VH model was (Appendix 4). 
The questionnaires were collected without personal identifiers. 
Outcomes were measured with the written knowledge test 
before and after the paper model VH simulation and a self-
graded survey for confidence. The pre-post knowledge tests 
are validated questions from the ACOG simulation website at 
https://www.acog.org/education-and-events/simulations/
scog008/quiz.

Appendix 1: Demographics (circle one).

Age (years) 21-25 26-30 31-35 36+

Training Year (PGY) 1 2 3 4

Number of VH performed None 1-5 6-10 10+

Number of VH participated/observed None 1-5 6-10 10+

Number of Completed GYN rotations None 1-5 6-10 10+

Note: PGY: Post-Graduate Year, VH: Vaginal Hysterectomy, GYN: Gynecology

https://dx.doi.org/10.26717/BJSTR.2022.46.007395
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Appendix 2:	Confidence	Level	Self-Assessment	before/after	training	(1-lowest,	5-	highest).

How well do you feel you know vaginal pelvic anatomy? 1 2 3 4 5

How well do you feel that you correctly can identify the pelvic landmarks during VH? 1 2 3 4 5

How confidently do you feel that you understand the basic steps of how to perform a VH? 1 2 3 4 5

Note: VH: Vaginal Hysterectomy

Appendix 3:	Pre-Test/Post-Test.

1. Which of the following are indications for a vaginal hysterectomy?

A. Suspected stage I or II uterine or cervical malignancy

B. Known severe endometriosis

C. Pelvic organs prolapse

D. Enlarged fibroid uterus of greater than 14-16 weeks size

2. Which of the following are true statements regarding potential complications of a vaginal hysterectomy?

A. Most common site for bleeding is between utero-ovarian and uterine artery pedicles.

B. Ureteral injury is more common during a vaginal hysterectomy as opposed to an abdominal or laparoscopically assisted vaginal 
hysterectomy.

C. Bladder injury when it occurs is generally at the level of the trigone.

D. Most common bleeding site is the anterior vaginal cuff.

3.All of the following are essential instruments except:

A. Catheter

B. Lighted retractors

C. Tenacula

D. Vascular clamp

4. Knowledge of pelvic anatomy is necessary prior to performing a vaginal hysterectomy. Which of the following statements is incorrect?

A. The major blood supply to the uterus is from the uterine arteries.

B. The ascending vesical arteries communicate with ovarian arteries.

C. The bladder is connected to the cervix only by 1-2 cm.

D. The rectum is not attached to the apical vagina.

5. Proper patient positioning for a vaginal hysterectomy should include which of the following?

A. Stirrups that support the entire leg (Allen stirrups) or candy cane stirrups are both appropriate

B. Angles: less than 90º at the knee

C. Limited reverse Trendelenburg

D. Angles: less than 60º between thigh and torso

6. For making the posterior colpotomy incision, which of the following is true?

A. The posterior colpotomy should always be performed before any attempt at the anterior colpotomy.

B. The posterior colpotomy should be done with blunt dissection.

C. Posterior entry must be performed after clamping the uterosacral ligaments.

D. Posterior entry should be with sharp dissection.

https://dx.doi.org/10.26717/BJSTR.2022.46.007395
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7. When dissecting the bladder off the cervix, all of the following are true except:

A. During dissection, keep scissors parallel to the uterocervical axis.

B. The bladder base is attached to the cervix for only about 1-2 cm and the peritoneal reflection can be expected after this dissection 
is completed.

C. The bladder should be dissected off sharply and protected.

D. The trigone is directly attached to the lower uterine segment and entry into the bladder during this portion of the hysterectomy 
frequently compromises the ureter.

8. Good suturing technique for the pedicles during a vaginal hysterectomy involves which of the following?

A. Always use curved clamps.

B. Using a Heaney transfixion technique: Open clamps widely and slide off cervix or lower uterine corpus before clamping down in an 
effort to include all vascular collaterals.

C. After peritoneal entry, clamp placement does not need to include anterior and posterior edges of the peritoneum as there are few 
vessels in the broad ligament complex and bleeding from these pedicles is rare.

D. Leave a large amount of soft tissue between the clamp and the uterocervical tissue to be certain of clamping all collateral circulation.

9. Regarding management of the upper pedicles during a vaginal hysterectomy, which of the following is correct?

A. If uterus is large (>12-14 weeks size), deliver fundus through anterior or posterior colpotomy for easier management of the fundal 
pedicles.

B. Double ligation of the upper pedicle is unnecessary.

C. Before any attempt for delivery of the uterus or morcellation, abdomen must be entered both anteriorly and posteriorly

D. The upper pedicle includes: fimbrial end of the fallopian tubes, round ligaments, utero-ovarian ligaments

10. Following removal of the uterus, a surgeon should always

A. Perform a culdoplasty by attaching the uterosacral ligament pedicles to the round ligament pedicles.

B. Close the cuff using permanent suture in running locking fashion.

C. Perform cystoscopy to evaluate for ureteral injury.

D. Evaluate pedicles in a systematic fashion using sponge on ring forceps +/- irrigation.

Appendix 4: Satisfaction Survey (1-lowest, 5- highest).

The lecture was useful 1 2 3 4 5

The VH paper model was realistic for simulating VH 1 2 3 4 5

The simulation was useful 1 2 3 4 5

Note: VH: Vaginal Hysterectomy

Statistical Analysis
All analyses were performed using commercially available 

software: R v.4.0.3 (Vienna, Austria. ISBN 3-900051-07-0, URL: 
http://www.R-project.org/). The demographic variables and 
subjectively reported satisfaction survey on the paper VH model 
were described using descriptive analysis, since there was no 
control group to compare. The primary outcome was calculated 
using a bivariate analysis evaluating the written test scores 
before and after the paper VH simulation. The confidence score in 
performing VH after the intervention was also compared within 
the groups as the secondary outcome. Pre- and post-test scores on 

the written test were compared within groups using the Wilcoxon 
signed-rank test. All reported p values were 2-sided, and p <0.05 
was considered statistically significant. 

Results
Of 16 total residents (4 for each PGY level) in our OBGYN 

residency program, 10 participated the simulation (PGY-1, n=3; 
PGY-2, n=2; PGY-3, n=3; PGY-4 n=2). 50% of participants were 31-
35 years old, 40% were 26-30 years old, and 10% was more than 36 
years old. 60% of residents reported that they had never performed 
VH, while 40% reported they had performed 1~5 VHs (30%) and 
6~10 VHs (10%). (Figure 4) depicts the number of VH performed/

https://dx.doi.org/10.26717/BJSTR.2022.46.007395
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participated by the residents. 20% of residents reported they 
had never observed or participated in VH. 40% of residents had 
completed more than 10 GYN rotations, 30% completed 6~10 
rotations, and 30% completed 1~5 rotations. (Table 1) describes 
the demographic details. 

The median score from the pre-knowledge test was 70% [IQR 
62.50, 70], while that of post-knowledge test was 90% ([IQR 80, 
90] (p=.013). The range of test score improvement was 0~30% (2 
residents improved 0%, 1 resident 10%, 4 residents 20% and 3 
residents 30%). Overall, 80% of residents improved the knowledge 
scores 10-30% after the simulation session. See details in (Table 
2). Compared to the residents in PGY 3&4, the residents in PGY 
1&2 scored higher in both pre and posttest. (Figure 5) shows the 

knowledge test score improvement after the simulation in different 
PGY levels.

Self-assessed confidence level improved from 3 to 4 (1-lowest, 
5-highest) in all 3 questions asked: “How well do you feel you know 
vaginal pelvic anatomy? (p=.010)”, “How well do you feel that you 
correctly can identify the pelvic landmarks during VH (p=.011)?”, 
“How confidently do you feel that you understand the basic steps 
of how to perform a VH? (p=.012)”. (Table 3 & Figure 6) illustrate 
improvement in self-assessed confidence level after the simulation. 
On satisfaction survey at the end of the simulation, 100% of 
residents responded with 5 (1-lowest, 5-highest) to the statements 
for “the lecture was useful”, “the TVH model was realistic for 
simulating TVH”, and “The simulation was useful”. See (Table 4). 

Table 1: Demographics.

Variable Response N (%)

Total  10

Age (years) (%)

26-30 4 (40.0)

31-35 5 (50.0)

36+ 1 (10.0)

Training Year (PGY) (%)

1 3 (30.0)

2 2 (20.0)

3 3 (30.0)

4 2 (20.0)

Number of VH performed (%)

None 6 (60.0)

1-5 3 (30.0)

6-10 1 (10.0)

Number of VH participated/observed (%)

None 2 (20.0)

1-5 6 (60.0)

6-10 1 (10.0)

10+ 1 (10.0)

Number of Completed GYN rotations (%)

1-5 3 (30.0)

6-10 3 (30.0)

10+ 4 (40.0)

Note: PGY: Post-Graduate Year, VH: Vaginal Hysterectomy, GYN: Gynecology

Table 2: Knowledge test scores before and after simulation.

Before Simulation (n=10) After Simulation (n=10) p-value

Test Score (median [IQR]) 70.00 [62.50, 70.00] 90.00 [80.00, 90.00] 0.01264

Test Score Change, Pre to Post* (%)

0 2 (20.0)

10 1 (10.0)

20 4 (40.0)

30 3 (30.0)

Note: *range in test score improvement is 0 to 30.

IQR: Interquartile range

https://dx.doi.org/10.26717/BJSTR.2022.46.007395
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Table 3:	Self-assessment	of	confidence	level	before	and	after	simulation.

Confidence Level Self-
Assessment Response Before Simulation (n=10) After Simulation (n=10) p-value

Q1

median [IQR] 3.00 [3.00, 3.00] 4.00 [4.00, 4.00]

0.01028

2 1 (10.0) 0 (0.0)

3 7 (70.0) 0 (0.0)

4 1 (10.0) 8 (80.0)

5 1 (10.0) 2 (20.0)

Q2

median [IQR] 2.50 [2.00, 3.00] 4.00 [3.25, 4.00]

0.01154

2 5 (50.0) 1 (10.0)

3 4 (40.0) 2 (20.0)

4 0 (0.0) 5 (50.0)

5 1 (10.0) 2 (20.0)

Q3

median [IQR] 3.00 [2.00, 3.75] 4.00 [4.00, 5.00]

0.006927

2 4 (40.0) 0 (0.0)

3 3 (30.0) 2 (20.0)

4 2 (20.0) 4 (40.0)

5 1 (10.0) 4 (40.0)

Note: Q1: How well do you feel you know vaginal pelvic anatomy? .

Q2: How well do you feel that you correctly can identify the pelvic landmarks during VH?

Q3:	How	confidently	do	you	feel	that	you	understand	the	basic	steps	of	how	to	perform	a	VH?

VH: vaginal hysterectomy, IQR: Interquartile range.

Table 4: Satisfaction scores after simulation. 

Satisfaction Question Response N (%)

The lecture was useful 5 10 (100.0)

The VH paper model was realistic for simulating 
VH 5 10 (100.0)

The simulation was useful 5 10 (100.0)

Note: VH: vaginal hysterectomy.

PGY: Post-Graduate Year.

Figure 4: Numbers	of	Vaginal	Hysterectomy	Performed/Participated	by	different	PGY	levels.
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Note: PGY: Post-Graduate Year

Figure 5: Knowledge Test Score Improvement after the simulation in different PGY levels.

Note: VH: vaginal hysterectomy

Figure 6: Comparison	of	self-assessment	of	confidence	level	before	and	after	simulation.
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Discussion
In this study, we described the detailed steps of making the 

low budget VH model, and how the model increased residents’ 
confidence and knowledge scores in performing VH. It is well-
known that simulation training enhances the learner’s knowledge 
on anatomy and basic steps of complex procedures without 
compromising patient safety. VH is one of the complex procedures 
that requires knowledge on complex anatomic relationships of vital 
structures within the relatively restricted space of the bony pelvis: 
this may limit the ability of teaching VH to the learners [12]. There 
are several VH simulation models available including Low Fidelity 
Trainer [9], Miya Model [12], Reusable Pelvic Simulator [13,14]. 
Almost all the currently available simulators require construction 
and reloading the parts on the bony pelvis. In addition, they are 
costly. Unlike them, the low budget paper VH model does not 
require complex construction or reloading the parts. Furthermore, 
it costs less than US $5 or even less since all the materials utilized 
are easy to obtain from the clinic or one’s household. Constructing a 
low-cost VH model with step-by-step instructions improved OBGYN 
residents’ knowledge scores and self-assessed confidence level on 
pelvic anatomy and basic steps of performing VH. In addition, all 
participants were satisfied with the educational activity. 

Limitations of this study include the small number of 
participants and lack of validation of the low-cost VH model for 
assessing the residents’ VH skill improvement in the real operative 
room setting. Although having a valid and reliable simulation model 
for assessing VH skills is important, it is equally important to have a 
simulation model for learning VH skills and anatomy relationships 
in the pelvis. The low budget paper VH model satisfies the latter. 

Conclusion
A low-cost VH model increased residents’ confidence and 

knowledge scores in performing VH. This low-cost VH model can 
serve as an alternative method to teach the basic steps of VH to the 
OBGYN residents.
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