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Autologous Blood Injection for the
Treatment of Chronic Recurrent

Temporomandibular Joint Dislocation
Vladimir Machon, MD, DMD,*

Shelly Abramowicz, DMD, MPH,† Jan Paska, MD,‡ and

M. Franklin Dolwick, DMD, PhD§

Purpose: Many different surgical techniques for the treatment of chronic recurrent temporomandib-
ular joint (TMJ) dislocation have been described. This article discusses a technique of autologous blood
injection to the TMJ for treatment of chronic recurrent TMJ dislocation.

Materials and Methods: Twenty-five patients diagnosed with chronic recurrent TMJ dislocation were
treated by bilateral injections of autologous blood into the upper joint space and around the TMJ capsules
bilaterally.

Results: Eighty percent had a successful outcome and required no further treatment at their 1-year
follow-up.

Conclusion: This procedure has proven to be safe, simple, and cost effective for the treatment of
chronic recurrent TMJ dislocation.
© 2009 American Association of Oral and Maxillofacial Surgeons

J Oral Maxillofac Surg 67:114-119, 2009

r
u

t
l
c
c
c
t
m
l
r
t
o
r
t
c
a
a
v
c
t
t
s

m
r

emporomandibular joint (TMJ) dislocation occurs
hen the condyle travels anterior to the articular

minence and remains there. Chronic recurrent TMJ
islocation may occur as a result of everyday activities
uch as yawning or laughing, or during events that
equire mouth opening for a continuous amount of
ime such as during dental treatment. Chronic recur-
ent TMJ dislocation is distressing because it is painful
nd because it interferes with daily activities. As a
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114
esult, this condition may adversely affect an individ-
al’s life.1

The pathogenesis of chronic recurrent TMJ disloca-
ion is attributed to a combination of factors including
axity of the TMJ ligaments, weakness of the TMJ
apsule, an unusual eminence size or projection, mus-
le hyperactivity or spasms, trauma, and abnormal
hewing movements that do not allow the condyle to
ranslate back.2,3 Recurrent dislocation of the TMJ
ay cause injury to the disc, the capsule, and the

igaments, leading to progressive TMJ internal de-
angement.3,4 To treat this condition, nonsurgical in-
erventions have been pursued, including restriction
f mandibular range of motion combined with muscle
elaxants and a soft diet,5 application of local anes-
hetics,2 injection of botulinum toxin to various mus-
les of mastication,6-9 and injection of sclerosing
gents.10,11 Conservative treatment methods are not
lways successful; therefore, multiple surgical inter-
entions were developed including eminectomy,12

apsular plication,13 temporalis tendon scarifica-
ion,14 and lateral pterygoid myotomy.15,16 In addi-
ion, there are general anesthetic risks as well as
urgical risks associated with these procedures.

Autologous blood injection to the TMJ as a treat-
ent of chronic recurrent TMJ dislocation was first

eported by Brachmann, in 1964.17 Several articles

ollowed,14,18-20 but for unclear reasons, autologous
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MACHON ET AL 115
lood injection to the TMJ never gained popularity.
his technique was recently reintroduced.21,22 The
urpose of this article is to report our experience
ith autologous blood injections as a treatment for

hronic recurrent TMJ dislocation.

aterials and Methods

Twenty-five of the patients who presented to the
epartment of Oral and Maxillofacial Surgery, Faculty
ospital (Prague, Czech Republic) were consecu-

ively diagnosed with chronic recurrent TMJ disloca-
ion. They were therefore included in this prospec-
ive study. They consisted of 6 males and 19 females,
ith an average age of 32.7 years old (range, 17-58

ears). Their clinical examination consisted of bilat-
ral TMJ palpation and measurement of the distance
etween maxillary and mandibular incisal edges
MIO). Their average MIO was 37 mm (range, 32-45
m). Average duration of symptoms was 11 months

range, 3 months to 4 years). Average number of
pisodes of dislocation was once a day (range, every
outh opening to once a week). Nine of the patients
ere able to self-reduce the dislocation, whereas oth-

rs required assistance. Radiographic panoramic im-
ging showed both condyles to be anterior to the
rticular eminence. The patients were diagnosed with
hronic recurrent TMJ dislocation based on previ-
usly published clinical and radiographic criteria.3

Instead of open surgical intervention, all patients
nderwent bilateral autologous blood injections to
heir temporomandibular joints. This was completed
y the same surgeon, in the same clinic, and followed
he same protocol. First, local anesthesia was admin-
stered to the auriculotemporal nerve. Previously es-
ablished steps for arthrocentesis23 were then fol-
owed by locating the articular fossa at a point 10 mm
nterior to the tragus and 2 mm inferior to the tragal
anthal line. In this location, an 18-gauge needle was
nserted into the upper joint space (UJS) of the TMJ
nd correct placement was confirmed by movement
f the mandible when fluid was gently injected. A
econd needle was placed in the UJS to verify place-
ent into the UJS and allow for fluid to exit during the

avage. The joint was then flushed with approxi-
ately 5 mL of lactated Ringers solution. Three milli-

iters of blood were then withdrawn from the pa-
ient’s anticubital fossa. Two milliliters were injected
nto the UJS and 1 mL was injected around the cap-
ule. The second needle was withdrawn prior to the
lood injection into the joint. This procedure was
hen repeated on the opposite side in the same man-
er. An occlusive head bandage was then applied.
After the procedure, the patients received specific

nstructions to guide their postoperative rehabilita-

ion and establish a controlled mouth opening. Dur- T
ng the first 2 weeks, the patients wore a head dress-
ng at all times, restricted mouth opening to 20 mm,
nd followed a diet limited to soft foods only. Starting
t 2 weeks, the patients began jaw rehabilitation via
radual and controlled range of motion exercises in
ront of a mirror. They wore the head dressing only
hile sleeping, and advanced their diet as tolerated.
he patients returned for follow-up after 1 week, 2
eeks, 4 weeks, 3 months, 6 months, and 1 year. The
atients reported the number of dislocation episodes
nd the duration of symptoms. The clinical exam
onsisted of MIO measurement and evaluation of TMJ
ypermobility by palpating the condylar head during
outh opening and closing.

esults

One week after the first autologous blood injection,
6 patients (64%) denied TMJ dislocation and 9 pa-
ients (36%) continued to dislocate. A tenth patient
eported dislocation 4 weeks after the initial injec-
ion. These patients received a second injection to
heir TMJ at their 1 week follow-up and the tenth
atient was reinjected at the 4-week follow-up. Of
hese 10 patients, 3 reported dislocation at their
-week follow-up and 2 dislocated at their 4-week
ollow-up. Therefore, of the 25 patients initially
reated, 20 patients were successfully treated with 1
r 2 injections (80%) at the 1-month follow-up. The
emaining 5 patients were treated for the third and
ast time with bilateral autologous blood injections
ut continued to dislocate and chose to proceed with
pen TMJ surgery (Fig 1). Combining all patients who
eceived 1, 2, or 3 injections, 20 patients (80%) de-
ied recurrent episodes of TMJ dislocation at their
-month and 12-month follow-up appointments. Only
patients (20%) required open TMJ surgery (Fig 1).
The average postoperative maximal mouth opening
as 35 mm (range, 31-41 mm). There were no com-
lications in the postoperative period. No cases of

acial nerve weakness or numbness developed, and
here were no scars, no deviations on mouth opening,
nd no other untoward sequelae. The average post-
perative follow-up period was 12 months (range,
2-24 months). The longest follow-up consists of 24
onths, with no dislocation.

iscussion

TMJ dislocation occurs because of multiple factors
hat prevent the condyle from translating back to the
ondylar fossa, thus leading to chronic recurrent con-
ylar dislocation. These include laxity of the TMJ

igaments, a large or abnormally placed eminence size
r projection, and muscle hyperactivity or spasms.21
his condition is prevalent in patients with TMJ inter-
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116 AUTOLOGOUS BLOOD INJECTION FOR THE TREATMENT OF RECURRENT TMJ DISLOCATION
al derangement, joint laxity, occlusal disturbances,
oss of vertical height, neurological disorders, or as a
esult of trauma.3

There are several noninterventional methods used
o treat patients with chronic recurrent TMJ disloca-
ion such as physiotherapy, occlusal splints, and
voiding activities such as biting into a large sandwich
r yawning that cause a large mouth opening.24,25

inimally invasive methods include injections of scle-
osing agents intra-articularly10 or extracapsularly,20

nd injections of botulinum toxin to the surrounding
uscles.6,7

Surgical options for the treatment of chronic recur-
ent TMJ dislocation are divided into 3 main catego-
ies: restriction of joint movement, augmentation of
minence, or removal of barriers to allow for a
mooth path of translation. Techniques designed to
estrict joint movement include capsular plication,13

ateral pterygoid myotomy,16 or scarification of the
emporalis muscle.14 Interventions that augment the
minence to create a barrier to the sliding path of
he condyle can use alloplastic augmentation such as
itanium miniplates,26,27 sialastic implants,28 Vitallium
esh or steel screws,29-31 metal eminence prosthe-

es,32,33 or blocks of hydroxyapatite.34 Autogenous
ugmentation uses bone grafts obtained from the
own fracturing of the zygomatic arch,35-37 the cal-
arium,4 or from the iliac crest.38 The eminectomy12

nd the condylectomy39 allow unrestricted sliding of
he condyle by removing the anatomical barrier to the
pontaneous reduction of the joint. Combinations of

FIGURE 1. Results of autologous blood injection to

achon et al. Autologous Blood Injection for the Treatment of R
ultiple methods have also been reported.38 d
Autologous blood injections to the TMJ as treat-
ent for chronic TMJ dislocation was first reported in

he German literature in 1964 by Brachmann. He
uccessfully treated 60 patients by autologous blood
njections to their temporomandibular joints.17 Schulz
reated 16 patients in 1973 by injection of autologous
lood to the affected TMJ twice a week for 3 weeks
ollowed by immobilization via intermaxillary fixation
or 4 weeks. He reported that at a 1-year follow-up, 10
atients were symptom free.20 In 1981, Jacobbi-Her-
anns published her experience with 19 patients
ho received only 1 autologous blood injection and
ad intermaxillary fixation for 14 days. At 18 months
ollow-up, 17 patients were symptom free.19 Most
ecently, Hasson21 reported his experience by suc-
essfully treating 3 patients, and Kato et al22 success-
ully treated 1 of their patients. Our experience is
onsistent with previously reported publications; in
ur study of 25 patients, 20 patients were treated
uccessfully with 1 or 2 injections. Based on our
umber of patients, there is no benefit after 2 injec-
ions of blood to the TMJ, and surgical intervention
hould be pursued at that time (Fig 2).

Blood injections to the TMJ follow the pathophys-
ology of bleeding in joints elsewhere in the body
uch as the knee or the elbow.40 Initially, the joint
apsule and the periarticular tissues are distended by
lood that is introduced. During the next few hours
r days, an inflammatory reaction takes place41 and

nflammatory mediators released by platelets and the
ead and injured cells cause adjacent blood vessels to

J for treatment of chronic recurrent TMJ dislocation.

nt TMJ Dislocation. J Oral Maxillofac Surg 2009.
the TM
ilate and leak plasma, which results in swelling of
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MACHON ET AL 117
he adjacent tissues. This diminishes their compli-
nce, and the joint becomes physically more difficult
o move. Next, a combination of an organized blood
lot and loose fibrous tissue forms, which maintains
he joint stiffness. Last, this tissue matures and causes
permanent limitation of movement of the joint.40 In

ddition, this exposure of cartilage to blood results in
isturbance of cartilage matrix turnover42 and in a

IGURE 2. Treatment sequence of chronic TMJ dislocation via
utologous blood injections.

achon et al. Autologous Blood Injection for the Treatment of
ecurrent TMJ Dislocation. J Oral Maxillofac Surg 2009.

IGURE 3. Radiographic imaging demonstrating lack of destruct
ollow-up).
achon et al. Autologous Blood Injection for the Treatment of Recurre
ecrease of chondrocyte metabolism causing local-
zed contraction.41 Although after a trauma to the
MJ, range of motion exercises are done to avoid the
oncentration of inflammatory mediators in the joint,
n the case of this deliberate hemarthrosis, the intent
s the exact opposite. The injected blood would cre-
te an inflammatory reaction in the artificially created
ound, which induces fibrosis, formation of adhe-

ions, and scarring in the joint and in the surrounding
oft tissue4,19 with immobilization of the mandible
voiding early stretching of the newly formed fibrous
issue.19 Challengers of this theory believe that even a
rief exposure of cartilage to intra-articular blood may

ead to permanent joint destruction,43 such as degen-
rative joint damage,44 chondrocyte apoptosis,42 and
artilage degeneration, which may ultimately lead to
oint destruction.44 However, this amount of blood is
imilar to the amount present after an open TMJ proce-
ure, and thus any subsequent joint damage is compa-
able. Radiographic imaging at the 1 year follow-up
hows the lack of radiographic changes (Fig 3).

The procedure was successful in 80% of the pa-
ients. At the 1 year follow-up, these patients had no
MJ dislocations or subluxations, and had a functional
ange of motion with MIO of 35 mm. Because the
echnique could potentially severely restrict mandib-
lar range of motion, it is important that patients
ndergo a controlled physical therapy program to
eestablish a functional range of motion.45 This pro-
edure was unsuccessful in 5 cases (20%). In these

nges to the condylar head (A, prior to intervention, B, at 1-year
ive cha
nt TMJ Dislocation. J Oral Maxillofac Surg 2009.
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118 AUTOLOGOUS BLOOD INJECTION FOR THE TREATMENT OF RECURRENT TMJ DISLOCATION
atients bilateral eminectomies were completed suc-
essfully.
There are numerous advantages for the method of

utologous blood injections for the treatment of
hronic recurrent TMJ dislocation. Because there is
o tissue dissection, postoperative complications
uch as facial nerve injuries, altered sensation, swell-
ng, infection, and pain are all decreased or nonexist-
nt. This procedure does not require admission to the
ospital or general anesthesia because it can be per-
ormed under intravenous sedation or local anesthesia
n an office setting.

In conclusion, the technique of intra-articular blood
njection to the TMJ is a simple, safe, and cost-effec-
ive method that proved to be successful in 80% of
atients with recurrent dislocation. Prior to perform-

ng an invasive surgical intervention, the oral and
axillofacial surgeon is encouraged to attempt this
ethod when a patient presents with chronic recur-

ent TMJ dislocation.
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