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Abstract

BACKGROUND

Bell’s palsy is an idiopathic facial palsy with an unknown cause, and 75% of
patients heal spontaneously. However, the other 25% of patients continue experi-
encing mild or severe disabilities, resulting in a reduced quality of life. Currently,
various treatment methods have been developed to treat this disease. However,
there is controversy regarding their effectiveness, and new alternative treatments
are needed.

CASE SUMMARY

The patient suffered from left-sided facial paralysis due to Bell’s palsy for 7 years.
The patient received an uncultured umbilical cord-derived mesenchymal stem cell
transplant eight times for treatment. After follow-up for 32 mo, the paralysis was
cured, and there was no recurrence.

CONCLUSION

Uncultured umbilical cord-derived mesenchymal stem cell transplantation may
be a potential treatment for patients with Bell’s palsy who do not spontaneously
recover.

Key Words: Bell’s palsy; Facial palsy; Umbilical cord-mesenchymal stem cells; Allogenic;
Case report
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Core Tip: The effectiveness of the current treatment methods for Bell’s palsy is debated. Therefore,
alternative treatments are needed. In this study, we treated a patient with Bell’s palsy classified as
moderately severe dysfunction using uncultured umbilical cord-derived mesenchymal stem cells. After
follow-up for 32 mo, the paralysis was cured, and there was no recurrence. This method could be a new
treatment option to replace existing treatments for Bell’s palsy.

Citation: Ahn H, Jung WJ, Lee SY, Lee KH. Recovery from Bell’s palsy after treatment using uncultured umbilical
cord-derived mesenchymal stem cells: A case report. World J Clin Cases 2023; 11(12): 2817-2824

URL: https://www.wjgnet.com/2307-8960/full/v11/i12/2817.htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i12.2817

INTRODUCTION

Facial paralysis is a disease in which one side of the facial muscles become suddenly or gradually
paralyzed. While facial paralysis can be caused by a number of factors, Bell’s palsy-defined idiopathic
facial paralysis is the cause of 60%-75% of all cases[1], and the cause of Bell’s palsy is unknown.
Although approximately 75% of the patients will heal spontaneously, it can lead to severe temporary
oral insufficiency and potentially cause permanent eye damage because the eyelid on the affected side is
unable to close[2,3]. Moderate to severe facial asymmetry persists in approximately 25% of patients with
Bell’s palsy, often compromising the patient’s quality of life[2,3]. This long-term side effect of Bell’s
palsy can be devastating for patients[2,3].

Although Bell’s palsy is considered idiopathic, herpes virus-specific immune response and ischemic
or hereditary factors are closely related to its etiology[1,4,5]. In the early stages of the disorder, steroid
therapy or antiviral administration has been shown to improve symptoms[6-8]. Nevertheless, in patients
with long-term facial muscle dysfunction, symptoms may improve with facial exercises, acupuncture,
and occupational and speech therapy[1,9-11]. In severe cases, symptoms can be relieved by nerve
decompression and plastic surgery procedures[1,12]. Various treatment methods for patients with
insufficient recovery from Bell’s palsy have been developed, but the effectiveness of these methods is
debated. Despite receiving various treatments, some patients still have symptoms of paralysis.
Therefore, alternative treatments for these patients are still needed[1,6,13].

Based on the results of previous studies, mesenchymal stem cell (MSC) transplantation treatment
may be effective for treating Bell’s palsy. MSCs play an effective role in suppressing the function of the
herpes virus and eliminating inflammation[14-16]. In addition, MSCs secrete cytokines that protect and
regenerate neuronal cells and have the potential to differentiate into neuronal cells, which aids the
regeneration of the damaged lesion site[17,18]. Therefore, we hypothesized that MSCs may be an
effective treatment for Bell’s palsy in patients with insufficient recovery. In this study, we used
uncultured umbilical cord-derived (UC)-MSCs to treat a patient with Bell’s palsy who experienced
insufficient recovery. The patient had suffered from Bell’s palsy for 7 years. We report the treatment of
this case using UC-MSCs as evidence that it may be a potential effective treatment of Bell’s palsy.

CASE PRESENTATION

Chief complaints
On March 5, 2013, a 49-year-old female, who suffered from Bell’s palsy, visited the 97.7 B&H Clinic. The
patient had paralysis on the left side of the face.

History of present illness

The patient was diagnosed with Bell’s palsy in 2006. At first, the patient experienced only pain on the
face, but tremors and paralysis gradually appeared on the left side of her face. As inferred from the
patient’s comments, at the time of diagnosis, the patient had grade 4 (moderately severe dysfunction)
facial paralysis according to the House-Brackmann facial nerve grading system (Table 1)[1]. She was
treated with steroids when symptoms first appeared, but the treatment was ineffective. She was further
treated with acupuncture, meridian massage, and herbal medicine, but the paralysis remained.

History of past illness
The patient had no specific diseases or disorders.

Personal and family history
The patient’s father suffered from a brain hemorrhage. However, the patient had no history of brain

WJCC | https://www.wjgnet.com 2818 April 26,2023 | Volumel1l | Issuel2 |


https://www.wjgnet.com/2307-8960/full/v11/i12/2817.htm
https://dx.doi.org/10.12998/wjcc.v11.i12.2817

Ahn H et al. Mesenchymal stem cell treatment of Bell’s palsy

Table 1 House-Brackmann facial nerve grading system

Grade Description Characteristics

1 Normal Normal facial function in all areas

2 Mild dysfunction Slight weakness noticeable upon close inspection; may have very slight synkinesis

3 Moderate dysfunction Obvious, but not disfiguring, difference between two sides; noticeable but not severe synkinesis, contracture, or

hemifacial spasm; complete eye closure with effort

4 Moderately severe Obvious weakness or disfiguring asymmetry; normal symmetry and tone at rest; incomplete eye closure
dysfunction

5 Severe dysfunction Barely perceptible motion; asymmetry at rest

6 Total paralysis No movement

Jaishideng®
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hemorrhage or other related diseases.

Physical examination

At the time of the first visit, the patient participated in a brief question-and-answer session to confirm
the history of the present illness and symptoms. The patient had left-side facial paralysis with the
following symptoms: muscle tremors, disfiguring asymmetry, and incomplete left eye closure. Based on
the House-Brackmann facial nerve grading system, we classified the patient as a grade 4, moderately
severe dysfunction (Table 1)[1].

Laboratory examinations

Bell’s palsy does not require blood tests for diagnosis or treatment. However, a complete blood count,
basic metabolic panel, comprehensive metabolic panel, lipid panel, thyroid panel, and cardiac
biomarkers were performed to check the patient’s health. Upon examination, everything was normal.

Imaging examinations
Imaging examinations were not performed.

FINAL DIAGNOSIS

The patient was diagnosed, in our clinic, with Bell’s palsy with insufficient recovery. In addition, the
House-Brackmann facial nerve grading system evaluation through question-and-answer with the
patient determined that the patient’s symptoms had not improved over the 7 years after the first
diagnosis.

TREATMENT

UC procurement

UCs were donated by the Obstetrics and Gynecology Department at Lynn Woman’s Hospital (Seoul,
South Korea). The donors” mothers consented to the donation of the UCs. The safety of the donated UCs
was confirmed through the mothers” medical histories and blood and urine tests.

Isolation and quality evaluation of UC-MSCs

UC-MSCs were isolated from the donated UCs as described previously[17,19,20]. The UC was first
disinfected with 70% ethanol and then washed with 1 x phosphate-buffered saline. Then, three vessels
and the amniotic membrane of the UC were removed, and the UC was cut into 2-3 cm pieces with
surgical scissors. The cut tissues were placed in a 50-mL conical tube containing a mixture solution of
collagenase and hyaluronidase, further minced with surgical scissors and ground with a disposable
tissue grinder, and incubated in a 37 °C, 50 mL/L CO, incubator for 1 h. The mixture solution was
filtered (100 pm) and then centrifuged to collect the flow-through containing the purified UC-MSCs. The
UC-MSC samples were resuspended in CryoStor® CS10 (Stemcell Technologies, Cambridge, MA, United
States), frozen at -80 °C for 1 d, and transferred to a liquid nitrogen tank for storage until clinical
application.

The isolated UC-MSCs were suitable for treatment after confirmation of negative microbiological tests
and of the expression level of MSC-specific proteins (CD73 = 70%, CD90 = 90%, and CD105 > 90%) (data
not shown). The expression level of MSC-specific proteins was measured using CyFlow® Cube 6
(Sysmex, Lincolnshire, IL, United States) and FCS Express 5 software (De Novo Software, Glendale, CA,

https:/ /www.wjgnet.com 2819 April 26,2023 | Volumel1l | Issuel2 |



Ahn H et al. Mesenchymal stem cell treatment of Bell’s palsy

Jaishideng®

United States).

Preparation of injection solution

We prepared a stock 4 mL injection solution consisting of uncultured UC-MSCs and 0.9% sodium
chloride, USP with a concentration of 1 x 10° cells/mL. Before injection, the prepared 4 mL injection
solution was divided into four 1 mL Ultra-Fine™ II Insulin Syringes (BD Biosciences, Franklin Lakes, NJ,
United States) containing 1 mL each.

Treatment

We injected the injection solution evenly over the left-side of the patient’s face. Each site was injected
with 0.25 mL at a depth of 0.4-0.6 cm (a total of 16 injections were performed). Each injection site is
marked with an X’ in Figure 1.

OUTCOME AND FOLLOW-UP

The patient received a total of eight treatments at 2-mo intervals for 14 mo, and was followed up 18 mo
after the end of treatment. The Bell’s palsy did not recur during this period.

After UC-MSC transplantation, the patient experienced rapid improvement in the closure of her left
eye. Before UC-MSC transplantation, the patient could only close her left eye about 50%. Three months
after the first treatment, the patient was able to achieve left eye closure to 70%. This symptom continued
to improve, and by 22 mo after the first treatment, the patient was able to completely close her left eye
(Figure 1). In addition, before treatment, the patient’s left eyebrow was located lower than the right
eyebrow. During the follow-up period, the muscles around the eyebrow normalized, and the eyebrows
were even (Figure 2).

The patient also experienced relief of asymmetrical lips after UC-MSC transplantation. Before
treatment, the patient had difficulty speaking because her lips were slightly tilted to the right. Three
months after the first treatment, the patient reported that the muscles around the lips had softened, and

her speech became easier. The patient’s lips were gradually improved and normalized over 28 mo
(Figure 3).

Report of side effects

Immediately after each treatment, the patient showed no specific local facial nor systemic abnormalities
as reactions. Also, during the treatment and follow-up period, the patient did not report any experience
of abnormalities nor of side effects.

DISCUSSION

The patient had suffered from Bell’s palsy for 7 years and remained disabled despite various treatments
(including steroid drug therapy, acupuncture, meridian massage, and herbal medicine). The patient
lived with facial asymmetry and discomfort due to stiffness in the affected region; these problems
caused the patient to have psychological stress due to loss of self-confidence and lack of sleep.
Eventually, her quality of life was greatly reduced due to related social avoidance.

Bell’s palsy is an idiopathic disease of unknown cause[1]. Researchers have hypothesized that Bell’s
palsy develops as a result of damage to the facial nerve system due to various factors, including an
immune response, inflammation, ischemia, and hereditary factors[1,4,5]. Although 75% of patients with
Bell’s palsy recover spontaneously, the remaining 25% experience mild or severe disability, which
reduces their quality of life[2,3]. To increase the cure rate of Bell’s palsy, steroids or antiviral drugs are
given in the early course of the disorder, but their effectiveness is debated[6,7,21]. Patients with Bell’s
palsy who experience insufficient recovery can receive various treatments such as meridian massage,
acupuncture, exercise therapy, efc. In severe cases, nerve decompression and plastic surgery procedures
can be performed[1,9-11]. Even though new treatments have been developed for patients with Bell’s
palsy experiencing insufficient recovery, they are controversial, and new alternatives are needed. As
mentioned in the previous section, the cause of Bell’s palsy is not clearly known, but there are several
suspected causes, such as a viral infection or damage to the facial neuron by an assortment of proposed
factors[1,4,5]. According to various recent studies, MSCs have antiviral, anti-inflammatory, neuronal
protective, and regeneration functions[14,16-18]. Based on these findings, we hypothesized that MSC
transplantation could treat patients with Bell’s palsy experiencing insufficient recovery. Although the
cause of Bell’s palsy is unknown, transplantation of MSCs has the potential to overcome the presumed
causes of Bell’s palsy.

Based on these findings, we hypothesized that MSC transplantation could successfully treat patients
with Bell’s palsy experiencing insufficient recovery.
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Figure 1 Injection sites used for the transplantation of uncultured umbilical cord-mesenchymal stem cells. The patient was suffering from left-
sided paralysis due to Bell's palsy. X: Injection sites.

B
\
f
C -

DOI: 10.12998/wjcc.v11.i12.2817 Copyright ©The Author(s) 2023.

Figure 2 Left eye closure and eyebrow location during the treatment and follow-up. A: The patient's eye closure and eyebrow location at 3 mo after
the first treatment; B: Seven months after the first treatment; C: Twelve months after the first treatment; D: Twenty-two months after first treatment.

Although UC-MSCs are allogeneic cells, they are typically not rejected by the recipient and can be
used universally[22]. In general, culturing is performed to obtain the number of MSCs required for
treatment, but previous studies have indicated that MSCs undergo changes in their properties during
culture, such as loss of their differentiation potential and change in their ability to secrete various
cytokines and proteins due to the cell aging that occurs in the culturing period[23-25]. For these reasons,
we used uncultured UC-MSCs, which are the youngest and most universally available, for treatment.
Three months after the first treatment, the patient reported improvement in the closure of her left eye
and stiff muscles around the lips. Over the 32-mo follow-up period, the patient reported that the
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Figure 3 Change in the patient’s asymmetrical lips during the treatment and follow-up. A: The patient's asymmetrical lips at 3 mo after the first
treatment; B: Ten months after the first treatment; C: Sixteen months after the first treatment; D: Twenty-two months after first treatment; E: Twenty-eight months after
first treatment.

symptoms gradually improved and normalized. There was no recurrence of Bell’s palsy symptoms
during the follow-up.

A limitation of this report is the lack of pre-treatment images due to the refusal of the patient to have
“before” images taken. However, 3 mo after treatment the patient consented to have images taken due
to the improvement of symptoms. Although this is a case report of only 1 patient, we showed that
uncultured UC-MSCs were effective in treating Bell’s palsy. A well-controlled and large-scale clinical
study is required to provide further evidence that uncultured UC-MSC transplantation is an effective
treatment for Bell’s palsy.

CONCLUSION

In this case study, a patient suffering from Bell’s palsy for 7 years was treated with uncultured UC-MSC
transplantation. Although this is a case report of 1 patient, we expect that a randomized controlled trial
will provide evidence that using uncultured UC-MSC transplantation to treat patients with Bell’s palsy
with insufficient recovery is an effective new treatment.
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