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Abstract (J. Kor. Oral Maxillofac. Surg. 2006;32:544-558)

CLINICAL STUDY ON THE ETIOLOGY, DIFFERENTIAL
DIAGNOSIS AND TREATMENT OF TRISMUS

Hee-Jea Kang, Dae-Seok Hwang, Yong-Deok Kim, Sang-Hun Shin,
Uk-Kyu Kim, Jong-Ryoul Kim, In-Kyo Chung
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University

Trismusis acommon problem to most people experiencing a oncein hisor her life and to most dental practitioners experiencing frequently. It hasa
number of potential causes which are single factor or complex factors. Its treatment will depend on the cause. The purpose of this study was to discuss

the causes of trismus condition and the various treatments available.

This study was made by reviewing of collected data from 86 patients complained of trismus among patients who were diagnosed by TMD, tumor,
infection including tetanus, soft tissue anomalies, bony fracture and ankylosis from Jan 2002 to Dec 2004 on department of oral and maxillofacia
surgery a Pusan National University Hospital, South Korea. The clinical reviews regarding chief complaints, clinical characteristics, diagnostic exam-

ination, treatments and the results on the patients were given asfollows.

1. The etiology of trismus commonly were derived from temporomandibular joint(TMJ) disorder, TMJ ankylosis, TMJ tumor, odontogenic maxillo-

facia infection, mandibular condylar fracture, tetanus.

2. The chief complaints of trismus patients were progressive mouth opening limitation, TMJ pain, malocclusion, facial asymmetry, retrognathic

state.

3. Especially, for the differential diagnosis between the fibrous ankylosis and true bony ankylosis, computed tomogram (CT) was useful. Surgical
gap arthroplasty on bony ankylosis patients was applied and the gain of mouth opening after operation was average 35.8 mm during 19 months.

4. The tetanus, rarely, aso induced the trismus with the range of mouth opening less than 10 mm. The average serum level of tetanus anti-toxin was
0.02-0.04 1U/mL. The limitation of mouth opening was improved into average 38 mm on 4 weeks after injection of 10,000 units of tetanus

immune globulin.

5. In the treatment of osteochondroma, TMD, odontogenic infection and fracture , and the others inducing trismus, to obtian the maximum result
and decreased inadequate time and effort, it isimportant to finding the causes from the exact clinical examination and diagnosis.

Key words: Trismus, TMJ disorder, Ankylosis, Osteochondroma, Odontogenic infection, Condylar fracture, Tetanus
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Table 1. Criteria for trismus according to different authors and problems.
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Authors Mouth opening Associated problems
Medraet d. (2005) © <356mm TMJankylosis
Dijkstraet . (2004) <35mm Head and neck oncology
Ozayar et d.(2005) <30mm Nasopharyngeal cancer
Chuaet a. (2001)9 <25mm Radiation-induced fibrosis
Bertrand et d.(2000) ** Tumor
Grade 1 <40mm
Grade 2 <30mm
Grade 3 <25mm
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Table 2. Clinical features of the patients operated due to TMD.

Asymmetry  Micrognathia

Deviation Hard End-fedl

Malocclusion

Noise
55.6%
44.4%

LOM Pain

Ratio

Positive

N/A
N/A

N/A
N/A

100%

100%

0%

22.2%
77.8%

100%

0%

100%

0%

0%

Negative

LOM : Limitation of Motion; N/A : Non-available
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Fig. 1. MRl in anterior disc displacement.
a. without disc reduction b. with disc reduction
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Table 3. Surgical outcomes of the patients operated due to TMD.

Surgary Patients Preop MO Find MO FIU Postoperative pain
(mm) (mm) (months) mederate mild none
Arthroscopic surgery 5 24.1 88 0 1 4
Arthroplasty 4 213 82 1 0 3
9 22.7 85 1 1 7

MO : Mouth Opening

Fig. 2. The clinical features of TMJ ankylosis patient.
a. Trismus b. Facial Asymmetry c¢. Retrognathism
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Table 4. Clinical features of the TMJ ankylosis patients.

Ratio LOM Pein s Vsl Devigtion Hard Asymmetry Micrognathia
(Unilateral) End-fed (Unilateral) (Unilaterd)

Positive 100% 30% 0% 10% 70%(100%) 100% 60%(80%) 90%(80%)
Negative 0% 70% 100% 90% 30%(0%) 0% 40%(20%) 10%(20%)

Fig. 3. The radiographic and intraoperative findings of the TMJ ankylosis.
3a,3b- Fibrous ankylosis 3c, 3d- Bony ankylosis

Table 5. Diagnostic accuracy of radiography for TMJ ankylosis.

Diagnostic accuracy
Primary work-up Additional work-up
Panoramic view Computed tomography
Postive Negative Postive Negetive
Fibrous ankylosis 3 3 6 0
Bony ankylosis 3 1 4 0
6 4 10 0
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Fig. 4. The surgical treatment for TMJ ankylosis.

a. Gap arthroplasty b. Temporalis muscle flap c. Costochondral graft

Table 6. Surgical outcomes for TMJ ankylosis.

Surgary Patients Preop MO Intraop MO Fina MO F/U Postoper?tlvepan
(mm) (mm) (mm) (months) moderate mild none
Gap arthroplasty 5 132 440 330 194 0 1 4
with reconstruction
Capathoplasy g 130 482 386 188 0 0 5
without recongtruction
10 131 46.1 358 191 0 1 9
Table 7. Clinical features of the TMJ benign tumors patients.
Ratio LOM Pain Noise Malocclusion Dg/lalon g Aw.mmary Mlcr.ognethla
(Unilatera) End-fedl (Unilatera) (Unilatera)
Postive 28.6% 64.3% 78.6% 71.4% 71.4% 28.6% 85.7% 0%
Negative 71.4% 35.7% 21.4% 28.6% 28.6% 71.4% 14.3% 100%
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Fig. 5. The radiographic and intraoperative findings of osteochondroma.

Table 8. Diagnostic accuracy of radiography for the TMJ benign tumor patients.

Diagnostic accuracy
Primary work-up Additional work-up
Panoramic view Computed tomography
Positive Negative Postive Negative
Osteochondroma 10 4 10 0
Table 9. Surgical outcomes for the TMJ benign tumors patients.
No. Location Initid MO Surgery Intra- Find MO F/U
(mm) operative(mm) (mm) (months)
1 Left 15 Condylectomy 40 43 25
2 Left 27 Condylectomy 45 2 4
3 Right 10 Condylectomy 40 40 23
4 Both 19 Condylectomy 45 45 29
mean 178 425 425 278
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Table 10. Clinical features of the odontogenic infection.

JHRANO) BIApO| Ol ZHHRICH G x| ZEHAlO) CHEF QIAOIT

Ratio LOM =5 N VT Deviation Hard Asymmetry Micrognathia
(Unilateral) End-fedl (Unilateral) (Unilateral)
Positive 85% 100% N/A 0% N/A N/A N/A N/A
Negative 15% 0% N/A 100% N/A N/A N/A N/A
LOM : Limitaion of Motion; N/A : Non-available
Table 11. The changes of mouth opening and laboratory findings.
Postoperative days 1day 3days 5days 7days 11days
White blood cell (10E3/ul) 10.87 6.21 5.56 558 714
Segmental neutrophil (%) 78.11 61.70 57.90 54.08 64.63
Estimated Segmented Ratio  (mnvhr) 75.00 69.00 49.50 3175 14.40
C-Reective Protein (mg/d) 8.03 3.28 273 052 0.30
Mouth opening (mm) 6.50 7.00 16.67 20.00 25.67
Table 12. Clinical features of the mandibular condylar fracture patients.
Fracture Ratio LOM Pain Malocclusion Deviation Hard Asymmetry  Micrognathia
type (open hite) (Unilaterd) End-fed (Unilaterd)  (Unilaterad)
Unilateral Positive 86.7% 100% 86.7%(0%) 0% 20% N/A N/A 0%
Negative 13.3% % 13.3%(100%) 100% 80% N/A N/A 100%
Both Positive 100% 100% 00%(86.7%) 0% 0% N/A N/A 0%
Negative 0% 0% 09(13.3%) 100% 100% N/A N/A 100%
LOM : Limitation of Motion; N/A : Non-available
Table 13. Diagnostic accuracy fo radiography for mandibular condylar fracture.
Diagnostic accuracy
Primary work-up Additional work-up
Panorama Towne sview Computed tomography
Postive  Negetive Positive  Negdtive Postive Negative
Unilaterd fracture 9 1 4 1 11 0
Bilateral fracture 7 2 4 2 13
16 3 8 3 24 0
B A oW A HFEde] 159, 45 FFEd o] 15 ol A N ko] FEE AT AT Al LA, SHHRBTH A, §)
o dgon W A ¥A 199 oA MR o R W o FHZES 27 A g BB 49t (Tale1d)
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Table 14. Surgical outcomes for mandibular condylar fracture.

Fracture type Treatment MMF duration Ciseiiizs
LOM Noise Deviation
Both Closad reduction 7.4days 0 1 1
Unilatera Closed reduction 7.8days 0 1 1
MMF : maxillomandibular fixation; LOM : Limitaton of Motion
Fig. 6. The clinical photograph of tetanus patient
a. Trismus b. Neck stiffness
Table 15. The clinical feature of the tetanus patients on first visit day.
No Trismus History Pain Dysphagia Sz Sxiasnl WBC CRP
Neck Extremities -Toxin
1 4mm Anima bite + + 0.02 1U/mL 5460/mL 0.45 mg/dl
2 5mm  Soil contaminated - - 0.021U/mL  4440/mL 0.34 mg/d|
3 Imm Soil contaminated + + 0.04 [U/mL 7870/mL 0.37mg/dl
Table 16. The treatment course of the tetanus patients.
No Initiad MO Treatment Find MO F/IU
(mm) HTIG Antibiotics Admission (mm) (days)
1 4mm 10,000Units + 23 days 45mm 3ldays
2 5mm 10,000Units + 27 days 38mm 38days
1mm 15,000Units + 19 days 42mm 29days
HTIG : Human Tetanus Immune Globulin
SEEEEERE-S 6. THAIEZY
R St A ] AEH A ReS Aldsidon 5799
73e W 529, WSS S Wit 4829 AL AlY DA R IYSE AAlad

Ebstt (Table 14).
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Table 17. The summary of clinical features in the patients having trismus.

LOM Pain Noise Mal- Deviation Hard  Asymmetry Micrognathia  Other
occluson (Unilaterl)  End-fed (Unilateral) (Unilatera)  Specific

TMD +++ +++ + - +++ +++ - -
TMJankylosis +++ - - - +H(+++) +++ +(+++) +++(+++) chronic
Osteochondroma +- + ++ ++ ++ - +++ - progressive
Odontogenic infection +++ +++ - - - - - - acute
Condylar fracture +++ +++ +++ - - - - - history
Tetanus +++ + - - - +/- - - history

TMD: temporomandibular joint disorder; LOM : Limitation of Motion

clinica scoring : - means below 29%; +/- means from 30% to 49%; +means from 50% to 69%; ++ means from 70% to 79%; +++ means above 80%.

Table 18. The summary of available diagnostic radiograph.

Panorama TCTMJview Towne sview CT MRI Bonescan
TMD(ID) +- +/- - N/A +++ -
TMJankylosis ++ N/A - +++ N/A ++
Osteochondroma ++ + - +++ N/A ++
Odontogenic infection +- N/A - +++ N/A N/A
Condylar fracture +++ - +++ +++ N/A N/A

ID : Internal derangement; TC TMJview : Transcranid TMJview N/A: Non-available
diagnostic scoring : +/- means from 30% to 49%; +means from 50% to 69%; ++ means from 70% to 79%; +++ means above 80%. N/A : Non-available

Table 19. The summary of available treatments.

Non-surgical Surgical
TMD Physical Therapy Arthroscopic lavage
Arthrocentesis
Arthroplasty
TMJankyloss N/A Gap arthroplasty /s recongtruction
Gap arthroplasty /c recongtruction
Osteochondroma N/A Surgica excision(condylectomy)
Odontogenic infection Antibiotic therapy Incison and drainage
Condylar fracture Physicd exercise Closed reduction
Open reduction and internal fixation
Tetanus HTIG Debridement of contaminated wound
Antibiotic therapy

HTIG : Human tetanusimmune globulin; N/A : Non-available

UFER 91.0.1 serum tetanus anti-toxin 0.02-0.04 [U/ml o] 91 0.1
ARbA Rl d ol ok HAR=E BF A4t o] vt (Fg. 6, Tedle15).
QFRFAE L & FAH
A5 AFE $18) 3% 2] $hafel A B 10,000Units ©] 4F
©] Human tetanus immune globulinz} 37 814 & Fod 319 0
3 Ao 717k 31y, 89, 04 2 HF R 7
7} 45mm, 38mm, 42mm = 2] Q) o (Teble 16).
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