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A Low-Cost, Improvised, Highly Efficient Muscle Stimulator for Sphincter 
Localization in Anorectal Malformation Repair: A Prospective Study

Abstract

Introduction: In anorectal anomaly surgeries, a muscle stimulator is mandatory for proper muscle complex allocation to ob-
tain successful repair; however, the conventional Peña muscle stimulator is expensive and scarcely available. To overcome this 
problem, we improvised a physiotherapy device to be used efficiently as a muscle stimulator. 

Methods: A prospective study was conducted between 2021 and 2025 in two centers in Saudi Arabia on 33 patients with dif-
ferent types of anorectal malformation anomalies, 19 males and 14 females, using a modified muscle stimulator. 

Results: The improvised stimulator efficiently located the boundaries of the muscle complex in all patients (100%) with clear 
and reproducible contraction patterns comparable to Peña stimulator. No device-related complications or technical difficulties 
were encountered, also sterility was maintained throughout intraoperative use. 

Conclusion: The TENS (Transcutaneous Electrical Nerve Stimulation) improvised device proved to be safe, efficient, and 
extremely low-cost alternative for sphincter localization during anorectal malformation repair.
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Introduction
Anorectal malformation is one of the common conditions 
encountered by pediatric surgeons. These anomalies require 
meticulous operative technique to ensure adequate repair, im-
prove continent potentiation, and consequently allow affected 
children to have a good quality of life.
A case of anorectal malformation with expected good conti-
nence, instead having incontinence as a surgical complication 
due to severe deviation of the rectum from the muscle com-
plex, is catastrophic for the patient and the surgeon. 

Employment of a muscle stimulator is of paramount necessity 
in locating the exact sphincter position [1].
Due to the lack of resources in numerous developing countries, 
it is very costly to obtain the original muscle stimulator de-

scribed by Professor Peña, which would exceed US $12,000 in 
cost, proving to be prohibitively expensive [2]. Consequently, 
surgeons’ resort to locating the muscle complex based on their 
experience, which then becomes a game of luck.

To overcome such a problem, we resorted to a commercially 
available physiotherapy device to serve as our new muscle 
stimulator. After some improvisation of the device, we man-
aged to turn it into an efficient muscle stimulator, however we 
needed to prove the applicability and safety of the device in 
anorectal malformation repair.

Objective	
To standardize optimal rectoplasty within the muscle complex 
utilizing an improvised globally available muscle stimulator 
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Table 1: Showing types of anorectal malformations included in the study.

that could be easily used preoperatively or intraoperatively 
without compromising the sterile field.

Methods
A prospective study was conducted at two centers in Saudi 
Arabia (King Saud Medical City in Riyadh and Bisha Mater-
nity & Children's Hospital) between 2021 and 2025, includ-
ing 33 patients with different types of anorectal malformation 
anomalies: 19 males and 14 females, as shown in Table 1. No 
exclusion criteria were specified regarding age, weight, or sex.
These patients underwent anorectoplasty with the aid of our 
improvised digital therapy device (DTD) to delineate the ex-
act site of the muscle complex in comparison to the original 
muscle stimulator device described by Professor Peña. This 
device has FDA approval for various muscle physiotherapy 
applications [3].

We improvised the device connection to accommodate preop-
erative and intraoperative usage. For this, we used a conven-
tional bipolar probe. As it is already known that the bipolar 
consists of a disposable wire and a separate reusable probe, so 
we took one disposable wire, cut 40 cm of it, then connected it 
permanently to our digital therapy device (DTD). Now the de-
vice needs only to get connected to the probe when desired to 
produce the current for stimulation preoperatively, or to place 
the device and the wire in a camera cover, then connect it to the 
sterile probe if intraoperative usage is desired.

Results
The improvised muscle stimulator successfully identified the 
sphincter–muscle complex in all 33 patients (100%). The con-
traction response was clear, reproducible, and comparable to 
that achieved with the conventional Peña stimulator. No tech-
nical difficulties were encountered during device operation. 
Additionally, no complications related to the stimulation pro-
cess were observed. Intraoperative application was feasible 
and did not compromise sterility, as the device setup allowed 

safe integration within the surgical field.

Discussion
Electrical muscle stimulation is a very old medical tool that 
was early used by our ancestors, the Ancient Egyptians, to treat 
muscle pain and some diseases [4-7].

The electric catfish of the Nile, also known as “thunder of the 
Nile,” was depicted in Narmer Palette, an important archaeo-
logical artifact from ancient Egypt. This ceremonial palette 
dates back to approximately 3100 BCE [5,6].

History shows that the Egyptians used to put small catfish over 
the diseased area to create a tingling sensation to relieve mus-
cle pain or other disorders [5].

From that time, experimental scientific studies started only in 
the 18th century by many, such as Luigi Galvani and Alessan-
dro Volta, and continued to evolve through the 19th and 20th 
centuries [8,9].

Nowadays, Electrical Muscle Stimulation (EMS) is a well-es-
tablished branch, including different types of electrical stimula-
tion such as TENS (Transcutaneous Electrical Nerve Stimula-
tion), Interferential Current (IFC) Electrical Stimulation, High 
Voltage Electrical Stimulation, Electrical Muscle Stimulation, 
Functional Electrical Stimulation, Neuromuscular Electrical 
Stimulation, Russian Electrical Stimulation, Galvanic Electri-
cal Stimulation, and Faradic Electrical Stimulation [10].

They differ from each other in the type of current [12] as low-
voltage current: less than 100 volts, under 1 Hz. High-voltage 
direct current: extremely short-duration pulse in the range of 
300 to 500 volts. Interferential current in the range of 4000 to 
4100 Hz, with a net frequency in the interference zone of 80 to 
100 Hz, and the power is in the low-voltage range. Medium-
frequency current in the range of 2400 to 2500 Hz (Russian 

Peña muscle stimulator                                                    Improvised digital therapy device (DTD) 

19 males 14 females
9 neonates that underwent sphincter allocation during stoma creation 9 cases of imperforate anus with recto-

vestibular fistula 
3 cases of imperforate anus without fistula 2 cloaca patients
3 cases of imperforate anus with recto-bulbar urethral fistula 2 cases of perineal fistula 
2 cases of imperforate anus with perineal fistula 1 redo recto-vestibular fistula 
1 patient who underwent sphincter allocation during stoma closure 
1 patient during stool and foreign body evacuation, suspected anal dislocation 
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Table 2: Comparing between Peña stimulator and our impro-
vised muscle stimulator.

type). And finally, low frequency current, utilizing frequencies 
in the range of 1 to 330 Hz, pulse width from 50 to 300 msec. 
with a medium range amplitude of 10 to 50 mA.

They are applied in medicine in many conditions such as Pain 
management, Wound healing, Incontinence, Physical rehabili-
tation, Atrophy, weight loss, enhance athletic performance, etc 
[11-16].

We are using TENS (Transcutaneous Electrical Nerve Stimula-
tion) device, which boasts numerous advantages, including its 
affordable price between $5 and $9. Its dimensions are (15 cm 
by 6 cm). It's light in weight (90 g), which enhances its porta-
bility, using 3 ordinary batteries of AAA size, producing low-
frequency waves of 1-330 Hz, and producing 1-7 volts. The 
device comes with preset modes that differ from each other in 
the frequency, amplitude, and duration of the impulse, with a 
button to increase or decrease the intensity from 0 to 15. 
We usually use the massage mode in neonates, starting the in-
tensity with 1 and increasing as desired. In older patients, we 
prefer to use the manipulation mode as it provides a stronger 
contraction effect. We usually prefer to mark the site of maxi-
mum muscle contraction after anesthesia induction. We have 
acquired several techniques to optimize muscle contraction ef-
ficacy. 

Firstly, it is advisable to refrain from using muscle relaxants. 
Secondly, moistening the skin with normal saline is benefi-
cial. Thirdly, positioning both ends of the probe as far apart 
as possible facilitates the propagation of current through the 
tissues. Finally, ensuring that the probe adheres to the skin for 
a minimum of three seconds is crucial for achieving proper 
contractions. Implementing these strategies consistently yields 
reproducible results with every application.

Intraoperative usage is also feasible by covering the device 
with a sterile camera cover, then connecting a sterile bipolar 
probe to it, and then the classic steps of the procedure can be 
carried out to locate the anterior and posterior boundaries of 
the muscle complex. 

Furthermore, we observed that in high anomaly patients, 
usually the muscle contraction is less prominent than in low 
anomaly patients; this could be attributed to the underdevel-
oped muscle complex. 

Our study demonstrates that a TENS improvised device can 
provide comparable functional outcomes in terms of sphinc-
ter localization in different types of malformation and different 
age even in neonates where some surgeons prefer to perform 
the repair. An additional advantage of the improvised device is 
its affordability, portability, and ease of use, making it particu-
larly suitable for low-resource environments, (Table 2).

However, some limitations should be acknowledged. The 
sample size is relatively small and multinational study was not 

Feature Peña stimulator Improvised stimulator
Cost $12,000 $5-9
Avaliability Limites Widely available
Sterility Some models only Yes
Performance Standard Equivalent

done. Future studies are recommended to validate these find-
ings.

Conclusion
The improvised TENS (Transcutaneous Electrical Nerve Stim-
ulation) device proved to be safe, efficient, and extremely low-
cost in assisting sphincteric muscle contraction in anorectal 
malformation repair. Its adoption may significantly enhance 
surgical precision, particularly in resource-limited settings.
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