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Parry-Romberg syndrome (PRS) combined with hemimasticatory spasm (HMS) is a
rare craniofacial disorder characterized by unilateral facial tissue atrophy with
paroxysmal involuntary contractions of the jaw-closing muscles. Although a
majority believe that this is a result of demyelination changes from the effect of
the facial involvement of PRS on the trigeminal nerve motor branches, the
mechanism of PRS is presently unclear. Moreover, the therapeutic effects of
existing drugs that target PRS have not been satisfactory. For intolerable spasms
of the masticatory muscles, botulinum toxin injection may temporarily relieve
the symptoms of spasms. We report a case of HMS secondary to PRS that was
treated via a partial resection of the trigeminal nerve motor branch under
intraoperative neurophysiological monitoring.
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1. Introduction

Parry-Romberg syndrome (PRS), also known as progressive hemifacial atrophy (PHA),

is a rare acquired degenerative pathological condition. It is characterized by unilateral

involvement of the facial and scalp skin, eyes, subcutaneous tissue, muscles, and bones;

the rare atrophy of the trunk and limbs; and the recently discovered ipsilateral parotid

atrophy, which can also accumulate bilaterally (1–5). The disease is usually self-limiting;

however, its etiology is presently unclear. The main goal of PRS treatment is to halt

disease progression with medications or early surgical therapy, followed by surgical

correction of residual deformity (3–5).

Hemimasticatory spasm (HMS) is another rare trigeminal nerve disorder in which one

or more jaw-closing muscles, such as the masseter and temporalis, are involved, causing
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unilateral paroxysmal contractions in the jaw-closing muscles, that

prevent voluntary closing of the mouth, which may persist during

sleep, and is accompanied by muscle pain, with compensatory

hypertrophy changes also often seen in the muscles affected by

spasms (6–11). Although electrophysiology suggests an ectopic

excitation of the trigeminal nerve motor root or motor nucleus,

an abnormality that is similar to the ectopic excitation of the

facial nerve in hemifacial spasm (HFS), its etiology is unclear

(12). In addition, unlike HFS, the presence of compression from

offending blood vessels is not usually detected in general

surgeries of HMS. Current HMS treatments include oral

medications, botulinum toxin injections, avulsion of the

peripheral trigeminal nerve motor branch, transcutaneous

electrical nerve stimulation combined with ultrasound therapy,

and microvascular decompression or partial resection of the

trigeminal nerve motor root (6–13).

HMS secondary to PRS is extremely rare and is predominantly

marked by unilateral hemifacial atrophy with involuntary spasms

of the ipsilateral masticatory muscles, with only 16 reports of

such cases from 1980 to 2022 (13–22). In addition, cases that

have been reported to date involved non-surgical interventions,

such as medications and botulinum toxin. We report a case of

partial resection of the trigeminal nerve motor branch in the

treatment of PRS combined with HMS.
2. Case report

2.1. Patient’s clinical information

A 29-year-old man presented with progressive worsening of

atrophy of the left facial muscles, which first occurred 8 years

ago. Before October, he had paroxysmal involuntary twitching of
FIGURE 1

(A–C). Severe hemifacial atrophy on the left side and hypertrophy of the left
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the left masticatory muscles accompanied by pain. The attack

happened dozens of times daily, with each attack lasting for 3–

5 s before spontaneously resolving. During the periods between

the attacks, the patient was free from these symptoms. However,

he experienced cold and tension that worsened with emotional

aggravation, and mouth-opening movements, such as chewing,

were affected. The patient had no facial numbness, dysphagia,

headache, dizziness, nausea, vomiting, unsteady gait, or sore

throat. His condition did not improve with oral medications.

Physical examination: There was involuntary twitching and

hypertrophy of the left masseter muscle and temporalis muscle.

There was evidence of facial atrophy in the left corner of the

mouth, and the subcutaneous fat on the left side was relatively

poor compared to that on the right side, with no other

abnormalities found (Figures 1A–C). No notable abnormalities

were detected from the routine blood tests, biochemical tests,

electrocardiogram, and chest x-rays. Carotid artery Doppler

ultrasound revealed uneven thickening of the intima-media of

the left carotid artery. Head CT and three-dimensional (3D)

reconstruction showed an intact skull bone, and no abnormal

intracranial density foci or space-occupying lesion was seen. Oral

cavity MRI showed thicker left masticatory muscles compared to

the contralateral side, a significant reduction in the subcutaneous

fat of the left cheek, and a significantly smaller left parotid gland

compared to the contralateral side. (Figures 2A, B). MRI-3D-

TOF and MRI-T2 sequences showed that the morphology of

both sides of the trigeminal nerve were normal, and no offending

blood vessels were found (Figures 2C, D). Reconstruction by the

3D-Slicer software (Figures 2E, F). Electromyography (EMG)

showed synchronous bursts of motor unit activity in the left

masticatory muscles during spasms, which were most

predominant in the temporalis muscle. No abnormality was

detected in the conduction velocity of the motor nerve. The
masseter muscle.
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FIGURE 2

(A–F). Images and 3D reconstruction. (A). Reduction in the subcutaneous fat of the left cheek(Red arrow); (B). Left parotid gland atropy (Green arrow);
(C). MRI-3D-TOF; (D). MRI-T2; (E,F). 3D reconstruction. A tiny blood vessel runs ventral to the CN V(Purple arrow).
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patient was diagnosed with left PRS combined with HMS, and a

decision was made to carry out a partial resection of the left

trigeminal nerve motor root under intraoperative

neurophysiological monitoring.
2.2. Surgical procedure

The surgery was performed under general anesthesia with

tracheal intubation and in the right lateral position. Needle

electrodes were inserted into the patient’s left temporalis muscle,

masseter muscle, and external pterygoid muscle. Abnormal

discharges of varying degrees in the aforementioned muscles

could be recorded during spasms of the masticatory muscles,

which was most notable in the temporalis muscle. When spasms

were absent, no abnormal discharges were observed, and routine

neurophysiological monitoring was carried out. Conventional

retrosigmoid craniotomy was performed, with a longitudinal

incision of approximately 5 cm in length behind the ear and

inside the hairline. A retrosigmoid craniectomy of 3 cm in

diameter was created, the dura was opened, and the entire course

of the trigeminal nerve root was exposed after the cerebrospinal

fluid was slowly released and the surrounding arachnoidal

membrane were dissected. The sensory root was separated from

the motor root in the root entry zone (REZ) of the left

trigeminal nerve. The trigeminal nerve motor root could be seen

to be divided into two branches, with a communicating branch

in the middle (Figures 3A, B). The monopolar stimulation

technique was used to stimulate the cephalic and caudal branches

of the trigeminal nerve motor root, where the individual EMG

responses of the masticatory muscles could be recorded
Frontiers in Surgery 03
(Figures 3C, D), and the contraction of the temporalis and

masseter muscles could be observed. 50% of the cephalic and

caudal branches of the trigeminal nerve motor root were

resected, along with the communicating branch. The abnormal

discharges in the left masticatory muscles of the patient

completely disappeared, although contractions of the temporalis

and masseter muscles continued to be present (Figures 4A, B).

The portion of resected nerve tissue of the trigeminal nerve

motor root was sent for pathological examination during

the surgery (Table 1). There was no abnormality in the

brainstem auditory evoked potentials during the surgery. The

dura was repaired, followed by the skull defect, and the incision

was gradually sutured in layers.
3. Results

Following surgery, the spasms of the left masticatory muscles

disappeared, occlusion was normal, and the pain was absent

from the masticatory muscles. The patient was satisfied with the

treatment outcome. Physical examination: The left masticatory

muscles appeared to be slightly weaker than that on the right

side. Other cranial nerve examinations did not show any

significant abnormalities. No recurrence occurred at 3, 6, and 12

months of follow-up after surgery. However, at 14 months, there

was a recurrence of spasms of the left masticatory muscles, and a

mild degree of atrophy in both the temporalis muscle and

masseter muscles, while no occlusal disorder was present. The

self-reported symptoms improved by approximately 50%

compared to before the surgery.
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FIGURE 3

(A–G). Intraoperative Situation. (C). The masseter muscle responds to stimulation of Vm1; (D). The lateral pterygoid muscle responds to stimulation of
Vm2; (E). Vm1 and Vm2 are cut off by 50%, respectively; (F). Preoperative EMG: Abnormal discharge was mainly in the temporal muscle (masticatory
muscle spasm); (G). Postoperative EMG: After selective resection of the motor branch, the abnormal discharge disappeared, and masseter contraction
was still observed.
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4. Discussion

PRS is an extremely rare, acquired disorder of which etiology

remains unclear. It may be associated with trauma, viral

infections, endocrine disorders, genetic and autoimmune

conditions, neurovasculitis, lipid metabolism disorders,

nutritional disorders, or hyperactivity of the sympathetic nervous

system (1–5). At present, the effects of PRS treatments are

uncertain, and the methods that can be used include

methotrexate (MTX), steroid hormones, ultraviolet A (UVA),

psoralen plus ultraviolet A (PUVA), other related immune agents

or early multiple autologous fat grafting, which are able to delay

or achieve early stabilization of active PRS to a certain degree (3–5).

HMS is a rare trigeminal nerve disorder that manifests as

involuntary spasms of the masticatory muscles resulting in

compensatory hypertrophy changes, along with pain. Of the

currently available treatments, most experts prefer BTX-A

injection. In uncomplicated HMS, some research has found

electrophysiologically similar potentials to the facial nerve of

hemifacial spasm (12–18, 20). In recent years, an increasing

number of experts concur with the neurovascular conflict theory

and have attempted to apply simple microvascular

decompression to the treatment of HMS, all of which have

achieved a certain level of therapeutic effects (6–8, 10). Wu et al.

reported on the surgical treatment of 10 HMS cases, and the
Frontiers in Surgery 04
findings showed that treatments with pure microvascular

decompression or partial or complete resection of the trigeminal

nerve motor branch were not all effective and did not prevent

recurrences of spasms. Hence, the etiology of HMS remains

unclear, and the possibility of a joint influence from both HMS

and central factors cannot be ruled out (10).

PRS and HMS are both rare cases on their own, with HMS

secondary to PRS being even rarer, thus only 16 cases have been

reported to date worldwide (13–22), of which all patients were

treated with medications and botulinum toxin without surgical

intervention. In the review of 55 patients with HMS from 1980

to 2017 by Divya M et al., approximately 25% of patients were

found to have an etiology that was related to PRS (9). Experts

believe that the compression or focal demyelination of the

trigeminal nerve branches may be caused by anatomical changes

in the deep subcutaneous tissue due to PRS (6–12, 21–22).

In the present case, the patient had no previous history of

trauma or underlying conditions and developed ipsilateral typical

masticatory muscle spasm after 8 years of left facial atrophy.

Preoperative oral MRI and EMG showed abnormalities, and

diagnoses of PRS and HMS diagnoses were established. We

believe that the HMS was secondary to PRS. Preoperative

imaging and intraoperative findings revealed that the morphology

of the left trigeminal nerve was normal, without the presence of

vascular compression. In this case, we believe that vascular
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FIGURE 4

Pathological morphology of nerve tissue. (A). Hematoxylin Eosin (A1, A2, A3 × 200); (B). Toluidine Blue (B1, B2, B3 × 200); (C). Methyl Violet (C1, C2, C3 ×
200); (D). Massion ( × 200); (E). MGT ( × 200); (F). Van Gieson ( × 200).
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compression was not the cause of HMS secondary to PRS. With

neurophysiological monitoring, we accurately located the

trigeminal nerve motor root and performed a partial resection of

the trigeminal nerve motor root. During the surgery, we first

resected 50% of the cephalic and caudal branches of the motor

root, followed by the resection of the communicating branch

between the two branches. Since the abnormal discharges in the

muscles completely disappeared during spasms of the left

masticatory muscles at that point, we did not completely resect

the motor root to avoid dysfunction of the masticatory muscles.

Wu et al. reported of 3 HMS cases who underwent resection of

the trigeminal nerve motor root, where the spasms disappeared

following surgery, and there was no recurrence at 5 years of

follow-up in two cases and no recurrence at 2 years of follow-up

in one case; the patients only had mild atrophy of the

masticatory muscles, and mouth opening was not restricted (10).

Our patient only had mild atrophy of the temporalis and

masseter muscles at 14 months after surgery, without any

occlusal disorder.

As with any rhizotomy, the neurosurgeon faces the challenge

of eliminating symptoms and reducing recurrence while

avoiding severe neurological impairment. Unfortunately, so
Frontiers in Surgery 05
far, there is still no objective and effective method to guide the

appropriate cut-off ratio. We also tried to investigate the

etiology of HMS secondary to PRS. The patient’s routine

postoperative neuropathological examination and special

staining showed that the nerve tissue was normal. Owing to

the small number of specimens and the specialized nature of

neuropathology, we were unable to determine whether

demyelination changes occurred in the cisternal segment of

the trigeminal nerve motor root. There is a need to further

explore the etiology of the two diseases and the relationship

between the two.
5. Conclusion

Partial resection of the trigeminal nerve motor branch under

intraoperative neurophysiological intraoperative monitoring in

cases of HMS secondary to PRS can achieve very good

therapeutic effects in the short term, and it needs to be

performed with caution.
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TABLE 1 Review of 16 cases with PRS accompanied with HMS.

Authors Age/Sex Affected
muscles

Treatment for HMS Effect Follow up spasticity

Kaufman
(1980)

25/female Left masseter – – –

Lapresle
(1982)

15/female Right masseter – – –

Thompson
et al. (1986)

31/female Right masseter Myotomy – –

Parisi et al.
(1987)

39/female Right masseter Carbamazepine Remission of spasm –

Cruccu et al.
(1994)

20/male Left temporalis Carbamazepine Remission of spasm –

50/female Right masseter
and temporalis

Carbamazepine、Injection of BTX-A Moderate remission of
spasm

The symptoms did not relieve for 5
months

Kim et al.
(1994)

44/male Right masseter BTX – –

Ebersbach
et al. (1995)

36/male Left masseter
and temporalis

Injection of BTX-A Marked remission of spasm There was no recurrence in 4
months

30/female Right masseter
and temporalis

Injection of BTX-A Marked remission of spasm There was no recurrence in 4
months

Bilen et al.
(1999)

48/female – Phenytoin Remission of spasm –

Kim et al.
(2000)

37/female Right masseter Injection of BTX-A Marked remission of spasm There was no recurrence in 3
months

Wei-Feng Z
(2011)

57/female Right side BTX – –

Panda et al.
(2014)

35/female Left masseter
and temporalis

Carbamazepine Marked remission of spasm –

Kim et al.
(2015)

27/female Right masseter Trigger point injection with dexamethasone and
lidocaine、Injection of BTX-A、colchicine and
eperisone.(Treatment for HMS—Orthodontic

surgery)

Marked remission of spasm Intermittent seizures within 5
months; After 3 years of follow-up,
the soft tissue facial asymmetry

remained

Baduni (2015) 19/male Left masseter
and temporalis

ultrasound therapy and TENS Marked remission of spasm –

Chen GC et al.
(2020)

34/male Left masseter Phenytoin、Injection of BTX-A Marked remission of spasm There was no recurrence within 10
months

PRS, Parry-Romberg syndrome; HMS, hemimasticatory spasm; BTX-A, botulinum toxin type A; TENS,Transcutaneous electric nerve stimulation.

Xu et al. 10.3389/fsurg.2023.1146163
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material, further inquiries can be

directed to the corresponding authors.
Ethics statement

Written informed consent was obtained from the individual(s)

for the publication of any potentially identifiable images or data

included in this article.
Author contributions

XC, DZ, and HX contributed to the design and implementation

of this study. XC, DZ and HX participated in data collection and

analysis and writing of the manuscript. All authors contributed

to the article and approved the submitted version.
Frontiers in Surgery 06
Funding

This work was supported by the basic research projects (subject

arrangement) of the Shenzhen Science and Technology Program

(JCYJ20200109110208764).
Acknowledgments

The authors thank Shenzhen Second People’s Hospital for
providing us with the platform and contributors and their
families for agreeing to upload their meaningful data. The
authors also thank all the workers involved in this study.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
frontiersin.org

https://doi.org/10.3389/fsurg.2023.1146163
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/


Xu et al. 10.3389/fsurg.2023.1146163
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated
Frontiers in Surgery 07
organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. El-Kehdy J, Abbas O, Rubeiz N. A review of parry-romberg syndrome. J Am Acad
Dermatol. (2012) 67:769–84. doi: 10.1016/j.jaad.2012.01.019

2. Skolka MP, Marks LA, Jones LK, Tollefson MM, Smith JH. Trigeminal nerve
electrophysiological findings in hemifacial atrophy: a systematic literature review and
retrospective chart review. Clin Neurophysiol Pract. (2021) 6:50–5. doi: 10.1016/j.cnp.2020.
12.003

3. Schultz KP, Dong E, Truong TA, Maricevich RS. Parry romberg syndrome. Clin
Plast Surg. (2019) 46:231–7. doi: 10.1016/j.cps.2018.11.007

4. Arif T, Fatima R, Sami M. Parry-Romberg syndrome: a mini review. Acta
Dermatovenerol Alp Pannonica Adriat. (2020) 29:193–9. doi: 10.15570/actaapa.
2020.39

5. Tamás T, Iszlai Z, Szűcs G, Karosi T. Parry-Romberg-szindróma [parry–romberg
syndrome]. Orv Hetil. (2020) 161:1181–5. doi: 10.1556/650.2020.31755

6. Yan KK, Wei JB, Lin W, Zhang YH, Zhang M, Li M. Hemimasticatory spasm with
a single venous compression treated with microvascular decompression of the
trigeminal motor rootlet. World Neurosurg. (2017) 104:1050.e19–.e22. doi: 10.1016/
j.wneu.2017.05.140

7. Chon KH, Lee JM, Koh EJ, Choi HY. Hemimasticatory spasm treated with
microvascular decompression of the trigeminal nerve. Acta Neurochir (Wien).
(2012) 154:1635–9. doi: 10.1007/s00701-012-1360-y

8. Sun H, Wei Z, Wang Y, Liu C, Chen M, Diao Y. Microvascular decompression for
hemimasticatory spasm: a case report and review of the literature. World Neurosurg.
(2016) 90:703.e5–703.e10. doi: 10.1016/j.wneu.2016.02.088

9. Radhakrishnan DM, Goyal V, Shukla G, Singh MB, Ramam M. Hemi masticatory
spasm: series of 7 cases and review of literature. Mov Disord Clin Pract. (2019)
6:316–9. doi: 10.1002/mdc3.12760

10. Wu G, Ouyang J, Zhang Z, Liu R. Observation of effects of different surgical
treatments on unilateral masticatory muscle spasm. World Neurosurg. (2018) 110:
e560–6. doi: 10.1016/j.wneu.2017.11.050

11. Zhang W, Chen M, Yang C, Zhang W, Chai Y, Wei W. Endoscope-assisted
avulsion of the masseter nerve attached to the temporomandibular joint disc for the
treatment of hemimasticatory spasm: a report of two cases. World Neurosurg.
(2019) 125:443–8. doi: 10.1016/j.wneu.2019.01.264
12. Auger RG, Litchy WJ, Cascino TL, Ahlskog JE. Hemimasticatory spasm: clinical
and electrophysiologic observations. Neurology. (1992) 42:2263–6. doi: 10.1212/WNL.
42.12.2263

13. Baduni A, Krishnamoorthy B. Treatment of hemifacial spasm in
patient with hemifacial atrophy using combination therapy (ultrasound therapy
and TENS): a case report. Korean J Pain. (2017) 30:304–7. doi: 10.3344/kjp.2017.30.4.304

14. Parisi L, Valente G, Dell’Anna C, Mariorenzi R, Amabile G. A case of facial
hemiatrophy associated with linear scleroderma and homolateral masseter spasm.
Ital J Neurol Sci. (1987) 8:63–5. doi: 10.1007/BF02361438

15. Cruccu G, Inghilleri M, Berardelli A, Pauletti G, Casali C, Coratti P, et al.
Pathophysiology of hemimasticatory spasm. J Neurol Neurosurg Psychiatry. (1994)
57:43–50. doi: 10.1136/jnnp.57.1.43

16. Ebersbach G, Kabus C, Schelosky L, Terstegge L, Poewe W. Hemimasticatory
spasm in hemifacial atrophy: diagnostic and therapeutic aspects in two patients.
Mov Disord. (1995) 10:504–7. doi: 10.1002/mds.870100417

17. Bilen N, Efendi H, Apaydin R, Bayramgurler D, Harova G, Komsuoglu S.
Progressive facial hemiatrophy (parry-romberg syndrome). Australas J Dermatol.
(1999) 40:223–5. doi: 10.1046/j.1440-0960.1999.00368.x

18. Kim HJ, Jeon BS, Lee KW. Hemimasticatory spasm associated with localized
scleroderma and facial hemiatrophy. Arch Neurol. (2000) 57:576–80. doi: 10.1001/
archneur.57.4.576

19. Panda AK, Gopinath G, Singh S. Parry-Romberg syndrome with
hemimasticatory spasm in pregnancy; A dystonia mimic. J Neurosci Rural Pract.
(2014) 5:184–6. doi: 10.4103/0976-3147.131675

20. Kim JH, Lee SC, Kim CH, Kim BJ. Facial asymmetry: a case report of localized
linear scleroderma patient with muscular strain and spasm. Maxillofac Plast Reconstr
Surg. (2015) 37:29. doi: 10.1186/s40902-015-0029-x

21. Chen GC, Chen MJ, Wei WB, Hao YB. Parry-Romberg syndrome with
hemimasticatory spasm: a rare combination. J Craniofac Surg. (2020) 31:e205–8.
doi: 10.1097/SCS.0000000000006228

22. Mbodji AB, Seck M, Diagne NS, Faye I, Mbacke SS, Ndiaye M. Facial spasms
revealing a parry-romberg syndrome: a case report. Ann Med Surg (Lond). (2022)
82:104716. doi: 10.1016/j.amsu.2022.104716
frontiersin.org

https://doi.org/10.1016/j.jaad.2012.01.019
https://doi.org/10.1016/j.cnp.2020.12.003
https://doi.org/10.1016/j.cnp.2020.12.003
https://doi.org/10.1016/j.cps.2018.11.007
https://doi.org/10.15570/actaapa.2020.39
https://doi.org/10.15570/actaapa.2020.39
https://doi.org/10.1556/650.2020.31755
https://doi.org/10.1016/j.wneu.2017.05.140
https://doi.org/10.1016/j.wneu.2017.05.140
https://doi.org/10.1007/s00701-012-1360-y
https://doi.org/10.1016/j.wneu.2016.02.088
https://doi.org/10.1002/mdc3.12760
https://doi.org/10.1016/j.wneu.2017.11.050
https://doi.org/10.1016/j.wneu.2019.01.264
https://doi.org/10.1212/WNL.42.12.2263
https://doi.org/10.1212/WNL.42.12.2263
https://doi.org/10.3344/kjp.2017.30.4.304
https://doi.org/10.1007/BF02361438
https://doi.org/10.1136/jnnp.57.1.43
https://doi.org/10.1002/mds.870100417
https://doi.org/10.1046/j.1440-0960.1999.00368.x
https://doi.org/10.1001/archneur.57.4.576
https://doi.org/10.1001/archneur.57.4.576
https://doi.org/10.4103/0976-3147.131675
https://doi.org/10.1186/s40902-015-0029-x
https://doi.org/10.1097/SCS.0000000000006228
https://doi.org/10.1016/j.amsu.2022.104716
https://doi.org/10.3389/fsurg.2023.1146163
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Treatment of hemimasticatory spasm secondary to parry-romberg syndrome via partial resection of the trigeminal nerve motor branch under intraoperative neurophysiological monitoring: A case report and literature review
	Introduction 
	Case report
	Patient's clinical information
	Surgical procedure

	Results
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


