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Abstract

disability.

Background: The postoperative complications of mandibular fracture include malocclusion, infection, nonunion,
osteomyelitis, and sensorial mental nerve dysfunction. However, there are no reports regarding postoperative dys-
phagia as a complication of mandibular fracture. Herein, we report a rare case of postoperative dysphagia caused by
delayed mandibular fracture treatment in a patient with severe intellectual disability.

Case presentation: A 46-year-old Japanese male patient with severe intellectual disability fell down and struck his
chin. The patient was referred to our department 10 days after the accident. Upon examination, he could not close his
mouth because of severe left mandibular body fracture. Open reduction and internal fixation was performed under
general anesthesia 16 days after sustaining the injury, and normal occlusion was eventually achieved. However, the
patient could not swallow well a day after surgery. He was then diagnosed with postoperative dysphagia caused

by disuse atrophy of muscles for swallowing based on videoendoscopic examination findings. Adequate dysphagia
rehabilitation could not be facilitated because of the patient’s mental status. Postoperative dysphagia did not improve
21 days after surgery. Therefore, percutaneous endoscopic gastrostomy was required.

Conclusions: The treatment course of the patient had two important implications. First, postoperative dysphagia
caused by disuse atrophy may occur if treatment is delayed in severe mandibular body fracture. Second, in particular,
if a patient with severe intellectual disability develops postoperative dysphagia caused by disuse atrophy, adequate
dysphagia rehabilitation cannot be facilitated, and percutaneous endoscopic gastrostomy may be required. There-
fore, early open reduction and internal fixation is required for mandibular fracture in a patient with severe intellectual
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Background

People with severe intellectual disability have commu-
nication difficulties, and medical treatments for these
individuals are limited [1]. Moreover, owing to their
physical and psychological characteristics, they can
sometimes experience different complications during
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the perioperative period [1, 2]. By contrast, if appropri-
ate treatment is not immediately provided after sustain-
ing facial bone fracture, the injury often malunites, and
soft tissues shrink and contract. All of these factors can
delay treatment and can cause malocclusions and facial
deformity [3, 4]. Herein, we report a rare case of postop-
erative dysphagia caused by a delay in severe mandibular
body fracture treatment in a patient with severe intellec-
tual disability. Moreover, the importance of early open
reduction and internal fixation (ORIF) is discussed.
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Case presentation

A 46-year-old Japanese male patient with a medical his-
tory of severe intellectual disability and epilepsy was
admitted to a support facility for persons with disabilities.
The patient fell down and struck his chin in January 2020.
Even before the injury, the patient had problems with
verbal communication. He was self-reliant in perform-
ing activities of daily living and experienced no swallow-
ing difficulty before the injury. He had been consuming
normal food before the injury. He received treatment
with carbamazepine 800 mg/day, risperidone 6 mg/day,
chlorpromazine phenolphthalinate 300 mg/day, loraz-
epam 3 mg/day, sodium valproate 1000 mg/day, magne-
sium oxide 1000 mg/day, and flunitrazepam 2 mg/day.
He was initially referred to another hospital and was
diagnosed with mandibular fracture. Hence, open reduc-
tion and internal fixation (ORIF) was considered. How-
ever, the patient should be treated first at a psychopathic
ward. Next, he was referred to another university hospital
because of a significant risk of self-mutilation. However,
the psychiatric ward was full. Finally, he was referred to
our department and was accompanied by his mother and
facility staff, 10 days after sustaining the injury. Clinical
examination at the initial visit revealed productive cough
and sialorrhea. In addition, there was conspicuous oral
contamination with phlegm. The patient could not close
his mouth because of anterior open bite and a significant
gap between the left lower first and second premolars
(Figs. 1 and 2). Panoramic radiography and computed
tomography (CT) scan revealed left mandibular body
and right condylar head fractures (Figs. 3 and 4). Moreo-
ver, chest radiography and CT scan showed infiltrative
shadow in the lower lobe of both lungs. Blood tests had
the following results: white blood cell count of 15,400/
uL (normal range 3900-9800/uL) and C-reactive protein

Fig. 1 Facial image obtained during the initial visit showing that the
patient could not close his mouth
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Fig. 2 Intraoral image obtained during the initial visit showing
anterior open bite and a significant gap between the left lower first
and second premolars

Fig. 3 Panoramic image obtained during the initial visit showing left
mandibular body (white arrowhead) and right condylar head (white
arrow) fracture

level of 14.74 mg/dL (normal range 0.00-0.50 mg/dL). He
was diagnosed with mandibular fracture and aspiration
pneumonitis and was admitted to the medical psychiat-
ric unit (MPU) of our hospital. He had eaten liquid food
before admission to our hospital, and a feeding tube was
inserted at the time of admission to ORIF. After receiv-
ing ampicillin/sulbactam 12 g/day for 5 days for aspiration
pneumonitis, ORIF using the submandibular approach for
left mandibular body fracture was performed under gen-
eral anesthesia, 16 days after sustaining the injury. Then,
normal occlusion was achieved (Figs. 5, 6, and 7). The
patient received conservative treatment for right condy-
lar head fracture. Although oral intake was resumed a day
after surgery, he could not properly swallow a jelly, and
enteral feeding via a nasogastric tube was again required.
Videoendoscopic examination of swallowing was per-
formed by a nutrition support team 2 days after surgery.
Results showed significant saliva retention at the epiglot-
tic vallecula and piriform fossa (Fig. 8). Moreover, delayed
elicitation of pharyngeal swallowing and poor transfer
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Fig. 4 Three-dimensional computed tomography findings obtained
during the initial visit showed fracture characterized by severe
deviation of the left mandibular body

Fig. 7 Three-dimensional computed tomographic findings obtained
after ORIF showing that adequate reduction and fixation were
obtained

Fig. 5 Intraoperative image showing that ORIF for left mandibular
body fracture using a submandibular approach was performed

Fig. 6 Intraoral image obtained after ORIF showing that normal
occlusion was achieved

Fig. 8 Findings of videoendoscopic examination of swallowing
performed 21 days after surgery revealing significant saliva and jelly
retention at the epiglottic vallecula and piriform fossa

from the oral cavity to the pharynx were observed. The
jelly was transferred from the oral cavity to the pharynx
by gravity. He was then diagnosed with postoperative
dysphagia owing to disuse atrophy of muscles for swal-
lowing. Although oral care, thermal—tactile stimulation,
and cervical range of motion training were continued,
adequate dysphagia rehabilitation, including direct and
indirect training, could not be facilitated. Re-evaluation of
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swallowing function was performed 21 days after surgery.
However, there was no improvement in postoperative dys-
phagia. Practically, test of swallowing thickened water as a
direct training was performed. Choking and wet hoarse-
ness were not observed. However, an abnormal swallow-
ing sound was heard, and most of the jelly was aspirated
from the pharynx after swallowing. Therefore, percutane-
ous endoscopic gastrostomy was performed 23 days after
surgery. Then, the patient was transferred to the original
support facility for persons with disabilities 52 days after
surgery. Medical restraint was recommended by psychia-
trists and the MPU staft to prevent heavy self-mutilation
and harming medical staff during hospitalization accord-
ing to the Act on Mental Health and Welfare for the Men-
tally Disabled (Japanese Mental Health Law).

Discussion

To the best of our knowledge, this is the first described
report of a case of postoperative dysphagia caused by a delay
in mandibular fracture treatment. The findings in this case
have two important implications. First, postoperative dys-
phagia caused by disuse atrophy may occur if treatment is
delayed in severe mandibular fracture. The postoperative
complications of mandibular fracture include malocclusion,
infection, nonunion, osteomyelitis, and sensorial mental
nerve dysfunction [5-8]. Previous studies did not show any
significant correlation between complications arising during
treatment of mandibular fracture [6, 8]. Patient’s comfort
and well-being, as well as any psychological effects caused
by disfigurement of unrepaired mandibular fractures,
should be considered with a reasonable length of treatment
delay [8]. In fact, most patients received treatment within
2—4 days after injury [6]. In the study of Patrocinio et al. [5],
about 73% of patients were treated within the first week, and
14% were managed after 15 days or more. In this case, ORIF
was performed 16 days after the accident because of diffi-
culties in securing a psychiatric bed and treatment for aspi-
ration pneumonia prior to ORIF. Ohba et al. [9] reported
a case of aspiration pneumonia accompanied by impaired
swallowing function owing to a double mandibular frac-
ture. The symptoms of aspiration pneumonia improved
immediately after surgery. Hence, open reduction should be
performed immediately to prevent aspiration pneumonia
caused by swallowing dysfunction. In this case, long-term
open bite attributed to severe mandibular fracture caused
sialorrhea and aspiration pneumonia via decreased swal-
lowing function. Interestingly, Shimizu et al. [10] assessed
the geniohyoid muscle via ultrasonography perioperatively
in patients who underwent thoracotomy and laparotomy.
Results showed that muscle atrophy due to surgical inva-
sion or disuse may occur in the deglutition muscles, as in
the limb muscles. Furthermore, muscle atrophy can develop
in the early postoperative period and can persist even after
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2 weeks from surgery. In the case of symphyseal, parasym-
physeal, or condyle fracture, deviation of the mandible is
mild because both side mastication muscles are balanced.
On the other hand, in the case of mandibular body or angle
fracture, the masseter, medial pterygoid, and temporalis
muscles contribute to the superior and medial displacement
of the proximal segment. Furthermore, digastric, mylohy-
oid, and geniohyoid muscles contribute to the inferior dis-
placement of the distal segment. Therefore, there is higher
risk of atrophic dysphagia by the local neuromuscular mis-
balance owing to significant gap between proximal and dis-
tal segments. In this case, normal occlusion was achieved
via ORIF, and severe mandibular fracture (that is, structural
disorder) was managed. Nevertheless, disuse atrophy (that
is, functional disorder) occurred during the time between
falling and ORIF, and dysphagia was still observed after
surgery. The reserved capacity is reduced among elderly
individuals and those with severe intellectual disability [11,
12]. Thus, not only structural disorder but also functional
disorder should be considered in planning the treatment for
severe deviated mandibular fracture.

Second, patients with severe intellectual disability can
develop postoperative dysphagia caused by disuse atro-
phy. Hence, adequate dysphagia rehabilitation cannot be
facilitated, and percutaneous endoscopic gastrostomy
may be required. Therefore, early ORIF is recommended
for mandibular fracture in a patient with severe intellec-
tual disability. In addition to videoendoscopic examina-
tion findings, on the basis of the facts that satisfactory
occlusion was achieved with ORIF, the patient was on
a soft diet and could feed without assistance before the
accident, the dosage and type of medications were not
changed, and severe anterior open bite persisted for more
than 2 weeks, the patient was diagnosed with disuse atro-
phy of muscles for swallowing, including the tongue.
Normally, the combination of compensatory techniques
(that is, postural maneuvers), indirect therapy (exercises
that can strengthen swallowing muscles, including oral
care), and direct therapy (exercises for swallowing) was
required for dysphagia rehabilitation [13—15]. However,
we could not adequately facilitate dysphagia rehabilita-
tion. Thus, only oral care, thermal-tactile stimulation,
and cervical range of motion training were continuously
provided as indirect therapy and percutaneous endo-
scopic gastrostomy was required in this case. Therefore,
we should keep in mind that “people with intellectual dis-
abilities vary in characteristics, abilities, and preferences,
but health professionals must not hold back from treating
them” [1]. Thus, ORIF should be immediately performed.
Moreover, efforts should be taken to prevent severe com-
plication in individuals with severe maxillofacial injuries.

This case report had limitations. That is, we cannot
completely rule out the risk of drug-induced dysphagia
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[15-17] because the patient was under treatment with
several antiepileptic and antipsychotic drugs. However,
the dose was not changed before and after surgery. Fur-
thermore, we did not evaluate swallowing function pre-
operatively or reevaluate after a long period after surgery
to decide whether this complication is related to the
delayed surgery or disability of the patient [18, 19]. Thus,
further studies on cases of postoperative dysphagia in
patients with mandibular fracture should be conducted
to validate whether delay in mandibular fracture treat-
ment can cause dysphagia.

Conclusions

The treatment course of the patient had two impor-
tant implications. First, postoperative dysphagia caused
by disuse atrophy may occur if treatment is delayed in
severe mandibular body fracture. Second, in particular, if
a patient with severe intellectual disability develops post-
operative dysphagia caused by disuse atrophy, adequate
dysphagia rehabilitation cannot be facilitated, and PEG
may be required. Therefore, early ORIF is required for
mandibular fracture in a patient with severe intellectual
disability.

Abbreviations
ORIF: Open reduction and internal fixation; PEG: Percutaneous endoscopic
gastrostomy; CT: Computed tomography; MPU: Medical psychiatric unit.

Acknowledgements

We are grateful to Dr. H Oka, head physician of the department of general
internal medicine at Kobe City Medical Center General Hospital, for great
support of perioperative medical management, to Dr. J Ito, head physician of
department of anesthesiology at Kobe City Medical Center General Hospital,
for evaluating the swallowing function as nutrition support team, and to MPU
staff for adequate medical restraint.

Authors’ contributions

SY managed the patient, reviewed the available literature, and drafted the
manuscript. MN, KM, and NT edited the manuscript. TT revised the manuscript
and guided the literature review and writing process. All authors read and
approved the final manuscript.

Funding
The authors have no sources of funding to declare.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or
analyzed during the current study.

Declarations

Ethics approval and consent to participate
This study was conducted in accordance with Institutional Review Board,
Kobe City Medical Center General Hospital, Kobe, Japan (zn210215).

Consent for publication

Written informed consent was obtained from the patient’s legal guardian
for publication of this case report and any accompanying images. A copy of
the written consent form is available for review by the Editor-in-Chief of this
journal.

Page 5 of 5

Competing interests
The authors declare that they have no competing interests.

Received: 17 February 2021 Accepted: 18 September 2021
Published online: 03 January 2022

References

1. van Schrojenstein Lantman-de Valk HMJ, Walsh PN. Managing health
problems in people with intellectual disabilities. BMJ. 2008. https://doi.
org/10.1136/bmj.a2507.

2. LinJA, Liao CC, Chang CC, Chang H, ChenTL. Postoperative adverse
outcomes in intellectually disabled surgical patients: a nationwide
population-based study. PLoS ONE. 2011,6:e26977.

3. LiZ ZhangW, Li ZB, Li JR. Abnormal union of mandibular fractures: a
review of 84 cases. J Oral Maxillofac Surg. 2006;64:1225-31.

4. HeD, Zhang, Ellis E 3rd. Panfacial fractures: analysis of 33 cases treated
late. J Oral Maxillofac Surg. 2007,65:2459-65.

5. Patrocinio LG, Patrocinio JA, Borba BH, Bonatti Bde S, Pinto LF, Vieira JV,
Costa JM. Mandibular fracture: analysis of 293 patients treated in the Hos-
pital of Clinics, Federal University of Uberlandia. Braz J Otorhinolaryngol.
2005;71:560-5.

6. de Matos FP, Arnez MF, Sverzut CE, Trivellato AE. A retrospective study
of mandibular fracture in a 40-month period. Int J Oral Maxillofac Surg.
2010;39:10-5.

7. Bobrowski AN, Sonego CL, Chagas Junior OL. Postoperative infection
associated with mandibular angle fracture treatment in the presence of
teeth on the fracture line: a systematic review and meta-analysis. Int J
Oral Maxillofac Surg. 2013;42:1041-8.

8. Lee UK, Rojhani A, Herford AS, Thakker JS. Immediate versus delayed
treatment of mandibular fractures: a stratified analysis of complications. J
Oral Maxillofac Surg. 2016;74:1186-96.

9. Ohba S, Yoshimura H, Matsuda S, Sano K. Aspiration pneumonia
associated with a double fracture of the mandible. J Craniofac Surg.
2014;25:e569-71.

10. Shimizu S, Hanayama K, Nakato R, Sugiyama T, Tsubahara A. Ultrasono-
graphic evaluation of geniohyoid muscle mass in perioperative patients.
Kawasaki Med J. 2016;42:47-56.

11. Eyman RK, Grossman HJ, Chaney RH, Call TL. Survival of profoundly
disabled people with severe mental retardation. Am J Dis Child.
1993;147:329-36.

12. Fujishima |, Fujiu-Kurachi M, Arai H, Hyodo M, Kagaya H, Maeda K, et al.
Sarcopenia and dysphagia: position paper by four professional organiza-
tions. Geriatr Gerontol Int. 2019;19:91-7.

13. ZhenY, Wang JG, Tao D, Wang HJ, Chen WL. Efficacy survey of swallow-
ing function and quality of life in response to therapeutic intervention
following rehabilitation treatment in dysphagic tongue cancer patients.
Eur J Oncol Nurs. 2012;16:54-8.

14. Drulia TC, Ludlow CL. Relative efficacy of swallowing versus non-swal-
lowing tasks in dysphagia rehabilitation: current evidence and future
directions. Curr Phys Med Rehabil Rep. 2013;1:242-56.

15. Palmer JB, Drennan JC, Baba M. Evaluation and treatment of swallowing
impairments. Am Fam Physician. 2000;61:2453-62.

16. Knol W, van Marum RJ, Jansen PA, Souverein PC, Schobben AF, Egberts
AC. Antipsychotic drug use and risk of pneumonia in elderly people. J Am
Geriatr Soc. 2008;56:661-6.

17. Rajamaki B, Hartikainen S, Tolppanen AM. Psychotropic drug-associated
pneumonia in older adults. Drugs Aging. 2020;37:241-61.

18. Namaki S, Maekawa N, Iwata J, Sawada K, Namaki M, Bjornland T. Long-
term evaluation of swallowing function before and after sagittal split
ramus osteotomy. Int J Oral Maxillofac Surg. 2014;43:856-61.

19. Genc A, Isler SC, Keskin C, Oge AE, Matur Z. Prospective analysis of the
swallowing reflex after sagittal split osteotomy: comparison with normal
volunteers. Dysphagia. 2020;35:798-805.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1136/bmj.a2507
https://doi.org/10.1136/bmj.a2507

	Postoperative dysphagia caused by a delay in mandibular fracture treatment in a patient with severe intellectual disability: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


