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Abstract Cricopharyngeal muscle myotomy (CPM) is a

common intervention for relief of dysphagia in patients

with Oculo-pharyngeal muscular dystrophy (OPMD).

Because of difficulties in approaching and dissecting

cricopharyngeal muscle in these patients, we used transil-

lumination for the myotomy (TA-CPM). Transillumination

is a simple technique to improve the guidance and navi-

gation of the surgeon in determining the location and depth

of myotomy. The purpose of this study is to evaluate the

efficacy and safety of transillumination in CPM in OPMD

patients. An observational cohort of patients with OPMD

who underwent CPM due to dysphagia at one medical

center between 2010 and 2019. Two groups of patients are

included, according to whether transillumination was used

during their surgery. Patients were evaluated before and

after surgery (1 week and 1 month) for their dysphagia

score with a standardized questionnaire. The surgical team

preferences, experience and complexity with and without

transillumination were evaluated. Ten OPMD patients (8

heterozygotes, 2 homozygotes for the commonmutation)

underwent CPM for relieving dysphagia symptoms at

medium size medical center in Israel between 2010 and

2019. Five patients had TA-CPM and the 5 patients had

CPM without transillumination. All patients showed an

improvement at follow-up examinations, 1 week and

1 month postoperative, including a decrease in dysphagia

score and in choking and aspiration events, compared to

their preoperative state. TA-CPM improved the surgical

approach, reduced the difficulty of CPM and was preferred

by the surgical team. From the patients’ point of view, TA-

CPM was as good as a non-transillumination approach in

improving dysphagia. TA-CPM is a cheap, fast and simple

technique to improve the surgical outcomes in CPM for

patients with OPMD. TA-CPM navigates the surgeon,

helps with anatomical orientation, improve the surgeon’s

comfortable, may shorten the duration of surgery and

reduces potential errors. Improvement in dysphagia score

was similar in both groups. This technique may improve

myotomy procedures for dysphagia of other etiologies.

Level of evidence IV. Case series (with or without com-

parison). Endoscopic transillumination assisted myotomy.
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Introduction

Oculo-Pharyngeal Muscular Dystrophy (OPMD) is a rare

genetic disease characterized by muscle weakness that

begins in adulthood, usually after age of 50 years. The

prevalence of OPMD worldwide varies; In Europe, it is

about 1/100,000–1/200,000 people. The highest prevalence

rate is 1/600 in Israel’s Bukharan Jews and about 1/1,000 in

French Canadians in Quebec, Canada [1].

OPMD usually starts in the fifth to sixth decade of life.

Early symptoms include eyelid ptosis, limb weakness,

dysphagia, tongue weakness and atrophy, proximal upper

and lower extremity weakness, facial muscle weakness,

dysarthria and dysphonia. About 5–10% of cases the dis-

ease is more severe and presents before the age of 45 [1].

OPMD is inherited both autosomal dominantly (in most

cases) and recessively. Genetic counseling is possible when

a polyadenylate binding protein nuclear 1 (PABPN1) mu-

tation has been identified in a family [2]. Most patients are

heterozygotes for one of the expansion mutations of the

trinucleotide GCN in the first exon of the gene encoding

the PABPN1 on chromosome 14q [2]. Patients with auto-

somal dominant OPMD have one normal and one expanded

allele, in the range of 12–17 GCN repeats. The exceedingly

rare patients with autosomal recessive OPMD have two

(GCN) 11 alleles [3, 4].

In Israel, OPMD is prevalent among people of central

Asian ancestry, commonly referred to as Bukhara Jews [3].

Most of them are heterozygotes sharing a (GCN) 13

founder expansion mutation [3, 4]. Homozygotes for this

mutation have a very severe form of the disease, with a

markedly reduced life expectancy [5, 6].

In early stages, the best interventions to prevent dys-

phagia is by means of adopting good eating strategies,

dietary modifications and good chewing techniques.

However, as disease progress, more active, mechanical

interventions to ease swallowing become necessary and

surgical treatments provide a descent relief [7]. These

include esophageal dilatation procedures, local botulinum

toxin injections, and cricopharyngeal myotomies (CPM)

[8–13]. CPM may be performed to achieve normal swal-

lowing, but dysphagia usually recurs years after surgery.

The intake of dietary supplements and a diet of foods that

are soft and easy to swallow are often necessary.

Over the past 22 years, 76 heterozygote and 6

homozygote OPMD patients were treated at our hospital,

with follow-up starting from 2 to 30 years after the onset of

disease. Of them, ten patients had CPM between 2010 and

2019. This paper presents outcomes of CPM in a small

cohort of heterozygote and homozygote OPMD patients

and describe the use of transillumination assisted CPM

(TA-CPM).

In medicine, transillumination generally refers to the

transmission of light through tissues of the body. TA-CPM

has never been described. Due to difficulties in dissection

of cricopharyngeal muscle from the mucosa in OPMD

patients, transillumination-assisted approach may improve

surgical and clinical outcomes in patients with OPMD.

Furthermore, this simple technique may be used in other

myotomies as in Zenker diverticulum surgery.

The purpose of this study is to evaluate TA-CPM in

OPMD patients in order to draw conclusions regarding its

efficacy and safety of the new surgical technique.

Methods

Patients–Over the past 22 years, 82 OPMD patients were

treated at one medical center, which is a regional center for

this disease. Patients were treated by a multidisciplinary

team of otorhinolaryngologists, neurologists, ophthalmol-

ogists, occupational therapist, physiotherapists and dieti-

tians. Analysis was performed on patients who had CPM

between 2010 and 2019.

Twenty-eight OPMD patients with moderate to severe

dysphagia (score higher than II, according to our dysphagia

table score, Table 1) which results in poor quality of life

were potential candidates for CPM. They were passed a

meticulous physical examination by neurologists and

otorhinolaryngologists and had a fiberoptic endoscopic

evaluation of their swallowing.

After excluding 18 patients who did not fit for CPM (too

frail, terminally ill, mild disease, had good conservative

treatment), 10 patients were left and passed CPM.

Of the ten patients who underwent CPM, two were

homozygotes to the mutations. In the group of patients who

had transillumination during CPM (5 patients), 4 were

heterozygotes and 1 was homozygote for the mutation.

The remaining 56 patients were less symptomatic or

opted not to undergo the surgery.

Indications for CPM

There are no clear guidelines when to refer OPMD for

CPM. The following criteria are common indications (in-

clusion criteria):

(1) Patients who suffer from moderate to severe (II-IV)

dysphagia (according to dysphagia scale score,

Table 1).

(2) Patients who lost more than 10% of their body

weight in the last several months.

(3) Patients who develop significant dysphonia.

(4) Patients who experience more than two episodes of

aspiration pneumonia or chocking.
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These symptoms are likely to occur in heterozygotes at

the end of the second decade or during the third decade

following disease onset, and much earlier in homozygote

patients.

In emaciated severely dysphonic or percutaneous

endoscopic gastrostomy (PEG) fed patients, this study

found CPM to yield, at best, modest to short-term (several

months) improvement.

The External Approach to CPM

This approach includes dissection of the lower pharyngeal

muscles and identification of the cricopharyngeus muscle

[14]. Myotomy of the cricopharyngeus muscle is done by a

left cervical oblique incision along the anteromedial border

of the sternomastoid muscle. An endotracheal tube No. 7 is

introduced in the esophagus and used as a stent. A rigid

esophagoscope can also be used in the esophagus for the

surgeon’s guidance.

In the posterolateral aspect of the pharyngoesophageal

junction a 6 cm myotomy is performed. The muscularis

along the myotomy is dissected free from the esophageal

submucosa, which is thin, and muscle atrophy sometimes

presents in OPMD patients (Fig. 1). A nasogastric tube is

left in place for gastric decompression until peristalsis has

resumed. This is used first to decompress the stomach and

to avoid aspiration. A small drain is left at the thoracic inlet

level and behind the myotomized zone for 24 h [15].

Transillumination Technique in CPM

The patient is intubated under general anesthesia and eso-

phagoscopy is performed to evaluate the upper esophageal

region. A tracheal tube is inserted into the upper part of the

esophagus as a stent. A fiber optic nasopharyngoscope is

inserted into the esophageal tube such that the distal end of

the nasopharyngoscope reaches the cricopharyngeus level.

A left cervical oblique incision is made along the antero-

medial border of the sternomastoid muscle. In the pos-

terolateral aspect of the pharyngoesophageal junction a

6 cm myotomy is performed. The muscularis along the

myotomy is dissected during illumination of the upper

esophagus by the nasopharyngoscope. The light from

inside the esophageal lumen directs the surgeon to the

location and depth of the myotomy until it is released from

the esophageal submucosa (Fig. 2). A nasogastric tube is

left in place for gastric decompression until peristalsis has

resumed.

Follow Up

All patients were followed up for at least 12 months after

surgery. Several variables were followed, as described

below.

Statistical Analysis

Data analysis was done with IBM statistics (SPSS) version

24.

Description analysis of sequential variables was

demonstrated using mean, standard deviation and range.

When trying to find a difference in dysphagia score before

Table 1 Description of dysphagia scoring

Description Dysphagia score

No dysphagia: able to eat normal diet 0

Moderate passage: able to eat some solid foods I

Poor passage: able to eat semi-solid foods II

Very poor passage: able to swallow liquids only III

No passage: unable to swallow anything IV

Fig. 1 The upper esophageal sphincter is exposed at the left neck,

and transillumination is used to dissect the cricopharyngeal muscle

Fig. 2 Cricopharyngeal myotomy—the transillumination shows the

mucosa of the esophagus and directs the surgeon to cut the

cricopharyngeal fibers up to the mucosa

123

S2488 Indian J Otolaryngol Head Neck Surg (October 2022) 74(Suppl 2):S2486–S2492



and after CPM, a non-parametric Mann–Whitney test, one-

way analysis of variance or one-way ANOVA was con-

ducted. Distributions of scores were similar in both groups

as assessed by inspection. A P-value less than 0.05 was

considered as statistically significant.

Patient satisfaction—By subjective assessment and by

improved in dysphagia score.

Team satisfaction—Only by subjective assessment.

Cannot be assessed in this type of study (observational).

Transillumination Efficacy—Cannot be assessed in this

type of observational study. Surgery duration was not

measured in this study.

Results

There were eight men and two women who passed CPM,

mean age 63.8 years (range 49–78, standard deviation 8.5),

between 2010 and 2019.

Before surgery, the dysphagia score in all patients was

equal or higher than then moderate (II–IV), according to

the dysphagia scale scores mentioned in Table 1.

Three men and two women underwent CPM without

transillumination; one of the men was OPMD homozygous.

Five men, one homozygous and four heterozygous,

underwent CPM with transillumination.

The following chart demonstrated the study methods

and conclusions.

28 pa�ents with moderate- to 
severe dysphagia

18 pa�ents were 
excluded

10 pa�ents underwent CPM

5 pa�ents had 
transillumina�on-assisted CPM

82 OPMD pa�ents

5 pa�ents had CPM without 
transillumina�on

100% of pa�ents showed an 
improvement in dysphagia scores

TA-CPM was as good as regular 
myotomy (p value > 0.05)

Easier surgical approach
Reduced poten�al surgical errors
Surgeon's preference

Common prac�ce
Same outcomes for pa�ents
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Table 2 summarizes the characteristics of the patients

who underwent CPM with and without transillumination,

and the outcomes in both procedures.

One week and one-month post-operative, all patients

showed markedly improvements and a decrease in their

dysphagia score (p\ 0.05) (Table 2) as illustrated on

Fig. 3.

The improvement was measured both objectively and

subjectively. All patients felt better and were less symp-

tomatic based on questionnaires; All patients demonstrated

a decrease dysphagia score, and in both choking and

aspiration events.

No statistical difference was found between the group of

patients underwent the surgery with or without transillu-

mination (p value[ 0.05). This means that both groups the

reduction rates of dysphagia symptoms were similar.

Enteral feeding was delayed for one year in one of the

homozygote patients (patient no. 7).

During the follow-up period both patients who had

severe preoperative dysphagia passed away: a heterozygote

patient (patient no. 4) died within 2 months of the proce-

dure, and a homozygote patient (patient no. 2) died 2 years

postoperative.

Discussion

Transillumination is an established technique and a major

application of visible light in medicine. It is a component

of neurologic evaluation in infants and children. In the field

of otolaryngology, transillumination is an old technique

especially used in sinus exploration [16, 17], but its use has

recently been described in balloon sinuplasty technology

with transillumination of the sinuses as LUMA [18], in

peroral endoscopic myotomy [19] and to improve the

accuracy of percutaneous needle localization in the larynx

[20].

This paper describes the usage of transillumination

technique to improve the guidance of the surgeon in

determining location and depth in CPM. This technique is

of great importance in OPMD patients since their muscle

fibers are sometimes dystrophic, especially in homozygote

patients. Histological changes are common to many mus-

cular dystrophies (loss of muscle fibers, abnormal variation

in fiber size, increased number of nuclei, and expanded

interstitial fibrous and fatty connective tissue).

In OPMD, CPM is shown to reduce difficulties in

transporting food during the swallowing reflex, from the

Table 2 Characteristics of patients with OPMD who underwent CPM and outcomes of the procedures

Age Sex Dysphagia

score1
Transillumination Demonstration

of esophageal mucosa

Post-operative state

and dysphagia score1
OPMD type *

1 62 F III Well, II Ht

2 54 M IV Well,

Mild improvement,

III–IV. Died two years later from neurologic

complication

HZ

3 66 F III Very well, I–II Ht

4 70 M VI III, Aspirations, pneumonia, died April 2010 Ht

5 72 M II–III Well, I–II Ht

6 78 M III ? ? Well,

some residual aspirations, II

Ht

7 49 M II–III ? ? Well, I–II HZ

8 65 M II ? ? Well, I Ht

9 55 M III ? ? Well, II Ht

10 67 M III ? ? Well, I Ht

* HZ–Homozygote; ht–heterozygote; (1) According to Table 1

0
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3
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Pa�ents

Dysphagia score before and a�er CPM

Before CPM A�er CPM

Fig. 3 Changes in dysphagia score in patients. Note that patients no.

6–8 had CPM assisted by transillumination
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pharynx to the esophagus, especially in cases of refractory

oropharyngeal dysphagia.

The myotomy technique was initially described by

Montgomery and Lynch [21] and performed on patients

with dystrophy. Several subsequent authors have proposed

CPM for the management of upper esophageal and pha-

ryngeal dysphagia in the setting of polio, degenerative

neurologic disorders, and strokes, and after head and neck

surgery [15, 22, 23]. Even though, transillumination has not

yet been described in CPM techniques.

Based on research, CPM palliates OPMD dysphagia and

can help patients with neurologic disease, who retain

proper voluntary deglutition [22].

Improvement after CPM can be expected if there is no

deterioration from the basic stage and if there is better

swallowing after the surgery. The following criteria are

generally important to maintain good swallowing, and they

were all preserved in our patients: (1) normal voluntary

deglutition (2), adequate tongue movement (3), intact

laryngeal function and phonation, and (4) absence of

dysarthria.

When combining transillumination during CPM, two

aspects should be considered—the patients’ outcome and

the surgeons’ experience and preferences.

From the patient’s point of view, using transillumination

is non-inferior to the common practice. Both methods

decrease symptoms of dysphagia to the same extant,

without any statistical difference. Patients in both groups

were followed up for one month following surgery and

showed improvement in dysphagia score. However, from

the surgeon’s point of view, using transillumination during

CPM has many advantages and little-to no negative

influence.

The aid of transillumination during CPM helps to define

the area for myotomy and its’ main purpose is with ade-

quate muscle cut (to avoid too much or too little cutting).

Thus, it reduces chances for esophageal rupture and con-

sequently mediastinitis.

Subjectively, surgeons’ preferences were to use the aid

of transillumination, ever since they start to use it, in the

mid of 2010s. TA-CPM is a new generation, upon surgeon

fills more confident. Since it facilitates the orientation in

the surgical field, one could compare it to endoscopic sinus

surgery with navigation.

Complications can occur in the traditional method of

CPM, and they depend on surgical experience and the

muscular tissue pathology.

With the aid of transillumination during CPM, there are

almost no drawbacks and it makes the procedure to be way

more accurate and easier for the surgeon.

In this study we did not measured nor compared the

operation time with and without the assistance of transil-

lumination, but to our feeling it may reduce the overall

operation time, because surgeons’ felt more confident and

more familiar with the anatomy variations. Further com-

parison should be conducted in the future.

Transillumination can facilitate when trying to deter-

mine the depth of surgical incision and brightens the entire

field. Thus, the dissection is much easier and the surgeon

and has less chances to err.

When considering the disadvantages of transillumina-

tion, it is worth to mention that the surgical team needs to

be familiar with the equipment; Endoscope insertion

involves the known risks and may damage the areas where

it passes. But, in fact, these drawbacks can be easily

overcome with an experienced surgical team.

This study could not demonstrate any statistical differ-

ence in patient’s dysphagia score between the group

underwent CPM with and without transillumination

(p value[ 0.05). Both groups showed a reduction of both

subjective and objective variables and reduction in the

dysphagia scores compared to preoperative period. Thus,

this study shows that using transillumination technique is

not inferior to the common practice and has its advantages

in facilitating the surgeon’s orientation in the surgical field

and may reduce potential adverse events.

This paper presents an innovative technique of TA-CPM

for both heterozygote and homozygote OPMD patients.

Homozygotes have more rapid deterioration with earlier

severe complications; therefore, they should be closely

monitored during the first decade of disease.

Long-term assessment of the outcomes and complica-

tions of interventions to treat dysphagia associated with

OPMD is important. For example, 8-years follow-up of

Upper esophageal sphincter (UES) myotomy showed

recurrence of swallowing and tracheobronchial symptoms

in several cases [11]. A long-term study showed that

3 years after CPM, one-third of the patients who had

shown early improvement, exhibited recurrence of dys-

phagia [24].

The cohort in this study is relatively small and larger

numbers of patients should be included in further studies to

establish more significant results. However, the rarity of

the disease precludes conducting a comparative study.

Surgery duration should be investigated as well. Authors

suggests investigation of the use of this technique to

improve myotomy procedures for dysphagia of other

etiologies.

Conclusions

This paper presents the usage of TA-CPM in OPMD

patients. TA-CPM is a cheap, fast and simple technique to

improve the surgical outcomes in CPM for patients with

OPMD. TA-CPM navigates the surgeon, helps with

123

Indian J Otolaryngol Head Neck Surg (October 2022) 74(Suppl 2):S2486–S2492 S2491



anatomical orientation, improve the surgeon’s comfortable,

may shorten the duration of surgery and reduces potential

errors. Improvement in dysphagia score was similar in both

groups. This technique may improve myotomy procedures

for dysphagia of other etiologies.
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