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1.0 Introduction

The surgical treatment of temporomandibular joint
(ThJ) disorders presenis us with an extremely com-
plex and complicated set of iInterwoven problems that
can ralse difficult issues of diagnesis and treatment.
The great diversity of TMJ disorders results from the
overlap between multiple organ systems and numer-
ous funclional processes, as llustrated in Fig. 1.

18
=

The tsmporomandibular joint and assccmated discrdons.

The following components may also play a robe;
* Craniomandibular dysfunction (CMED)

= Cavebral, neurological and psychiatric diseases
® Qrthopedic diseases (e.g., of the cervical spine)

& Reguiatory dysfunction, overipads, compensa-
fory processes

® Age-related changes

® Decompensation due fo changes in activity level
or physical situation

Proper patient selection is an essential foundation for
successful surgical treatment. The principal indica-
tions for TMJ surgery are forms of craniomandibular
dysfunction originating in the articular disc and the
retrodiscal tissue (known also as the posterior attach-
ment, posterior igaments, or retrodiscal pad). The lit-
erature may be congulted for further details on these
conditions.

As In all degeneralive muscle, bone and joint dis-
eases, surgical intervention should be elected spar-
ingly and the primary treatment options are conserva-
tive, Surgical treatment is indicated in only about 5%
of patients with TMJ disorders. Because TM.J opera-
tions are such specialized procedures, olfen it takes
years o acquire adequale clinical experience,

Another factor that Emits the indications for TMJ sur-
gery is the miniscule size of the joint {about the size of
a thumbnail). As a result, TMJ surgery and especially
minimally invasive arthroscoplc proceduras ane mong
technically demanding than procedures in larger
joints, which are sasier to access and explone. A major
obstacle in mastering arthroscopic skills is the fact
that operators cannol practice in human patients,
while practicing in cadavers may do [ittle to impart
clinically relevant skills due 1o the allered consisiancy

and appearance of the nonperfused lissues.

At our institution in Graifswald, we have solved the
problem of safe TMJ arthroscopic training by devel-
oping an animal model that anables us to practice and
teach a range of minimally invasive arthroscopic pro-
cadures in the TMJ. This is such an effactive training
tool that tachnical problems which subsequently arisa
in patients no longer limit the indications for TMJ
arthroscopy.

Dwr chiective in creating this guide to TMJ arthroscopy
B to convey the experience that we have gained in our
training model. Besides the basic principles of diag-
nostic arthroscopy. particular attention is given to the
arthroscoplc use of an innovative water-jet scalpel

and to other arthroscopic techniques on the ThJ disc
and refrodiscal tissue.

The simultaneous use of a surgical navigation sysiem
halps the operator to procesd mone confidantly and
will one day make an important contribution 1o qualkity
assurance in arthroscopic surgary of the TMJ.

In writing this monograph, we hope that we will be
able to improve ftraining to such as degree that a
greater percentage of patients with TMJ disorders will
become candidates for arthroscopic surgery, thus
avoiding the large wounds of “open” surgical proce-
dures and perhaps eliminating the risk of facial nerve
injury.




2.0 Our Protocol for the Treatment of TMJ Disc Displacements

TMJ disc displacements and elongation of the
retrodiscal tissuwe - referred 1o in the lterature as
“intarnal i craniomandibular dysfunc-
tion, and secondary or functional TMJ disorders (Ger-
net and Rammeisberg 2002) - account for more than
80% of tha Th.J cases that are refermed to our center
following @ trial of conservative therapy. Almost all of
thesa cases involve an anterior disc displacemant
with elongation of the retrodiscal tissue. Raraly, we
may sea posterior disc displacemant in patients whao
have prognathic denfition or an habitually protruded
jaw posture. It is also rare 1o encountar lateral disc
displacements causing functional problems, and so
this bookdet deals mainly with anterior disc displace-
ments with associated stretching of the retrodiscal tis-

* Mext: 3 months of conservative therapy (phys-
ical tharapy, determining and establishing the
centric position of the TMJ, splint therapy, phar-
macologic therapy).

* After an unsuccessful 3-month trial of conserv-

& Conservative treatment is continued for up to
oné year after arthroscopic surgery, including the
use of centric splints that protect the TMJ or
widen the |oint space (e.g., a bite guard that
moves the mandible 1.5-2mm forward).
Myoarthropathy may be treated if necessary by
injecting botulinum toxin into the affected muscu-
lature (2.g.. the lateral plerygoid muscla).

Mast chronic, non-reducing disc displacements bagin
as an acute disc displacemant. Thus, we repeatedly
emphasize the importance of avoiding progression to
maore advanced stages of anterior disc displacement
by initiating adequate treatment while the displace-
ment iz still in an acute stage.

With this in mind, we have developed a recommended
treatment protocol at our center, which is outlined
below. The guiding principle is that withholding treat-
ment or providing consenvative reatment for an acute
disc displacement is appropeiate only as long as the
TMJ has not sustained chronic, imeversible damage.
We apply the following protocol in the treatment of
acute, non-reducing anterior disc displacements at
our center. Note that the pamary treatment measures
are conservative:

* Permanent correction to a centric jaw posi-
tion {the painless or laast painful position of the
mandibla) should be considered at this stage as
an altermative to ke-long splint therapy. Options
for permanant corection include orthognathic
surgery, prosthatic treatment, and dysgnathic
surgary.

® |f the TMJ disorder has not improved o Is worse

by 12 months after the initial arthroscopic proce-
dura, we racommend further arthroscopic
treatment or aven open surgery (e.g., open
shortening of the retrodiscal tissus),

If the TMJ is not permanently corrected o a centric
positian, it is extremely likaly that the TMJ changes
will recur and that surgical measures on the disc and
retrodiscal tissve will be unsuccessil. We balleve
that the timely initiation of appropriate treatment can
reduce the incidance of serious ThJ disorders.




3.0 Diagnostic Arthroscopy of the Temporomandibular Joint

3.1 Indications and Contraindications

The principal indications for TMJ arthroscopy are
functional complaints involving the TMJ in which clini-
cal examination and imaging studies have not fur-
nished a definitive diagnosis or non-invasive treat-
mant modalities have not significantly improved the

patisnt's complaints.

Indications for arthroscopy:
* Disc displacement

* Disc deformily

* [ntra-articuiar achesions

# Degenarative arthtis

» Ostecarthritis

& Chronic forms of arthritis
* Posi-traumatic changes

® Pseudotumors

Arthroscopy is confraindicated in patients with acute
infections, bony ankylosis, risk of tumor dissemina-
@l confraindications (Blausiein and Haffaz 1990,
Murakami 1989, Ihnishi 1980, Reich 1995). Rigorous
patient sedection is the key (o a successiul oparation.

3.2 Preoperative Preparations, Draping,
and Instrumentation

Aseptic technique is a prime concern in TMJ
. The patient should be draped in @ man-
nar that provides sterile access to both ThMJs and to
the puncture sites that will be marked on the skin. The
drapes should also allow free access for passive
opaning and closing of the jaw by the operaior, This is
best accomplished with a combination of sheets and
plastic film drapes [Fig. 2).
Prophylaxis of swelling and prophylactic antibiotics
are recommended in the perioperative period.
The instrumentation is dlustrated and explained in the
Appendix,

Initial equipment and supplies needed for
disgnostic arthroscopy:

® Skin marking pen

® Rular for drawing straight fines

® Scaipal

* Arthroscope sheath and trocar with sharp obiura-

tor for creation of the working space / for accass
to the site of surgery

* Prapared imgation liquid




3.3 Arthroscopic Approach to the
Temporomandibular Joint

Tha TMJ ks approached through bwo trocars (ports),
each 2 mm in diameter. The HOPKINS® telescope
{arthroscope) is introduced through one of the two tro-
cars, which also serves as an irrigation port. The imi-
gation lquid is drained through the second trocar,
which also provides access for passing instruments to
the oparative site.

Technique of TMJ Puncture for Diagnostic

Arthroscopy:

After the TMJ region has been palpated and inspected
and tha positicn of the condylar head has been deter-
minad by passive movement of the TMJ, the trocar
sites are marked using the method described by
Blaustain and Heffaz (1990) and Reich (1995).

m um-#muwuhm

Bafore inserting the trocars, we palpate the ThJ
region and move the joint to confirm that the points
have bean marked comectly, since some distortion
may occur due to shifting of the skin.

Poini B

£ cm Egpnward and
I em diown

a
Eﬂuﬂ.t‘nﬂnﬂ-hﬂu arthroscopy,

Puncturing the Joint:

At point A (Fig. 3 Insert the sharp obturator/trocar
assembly to the temporal bone, angling it medially
upward. While keeping the obturator tip in contact
with the bone, advance it approximately 2.5 cm inte
the wpper joint space, then remove the obturator,
Check the comect placement of the trocar in the jaint
space by infusing irrigation fluid through the arthro-
ing the mandible. if the fluid level in the arthroscope
sheath moves with the jaw, this confirms that the tro-
car s safely In the joint space, Now Introduce the
arthroscope with attached video camera (remember
to perform the white balance!) into the sheath, and
connect the imigation line to the arthroscope sheath.

Al point B (Fig. 3): Insar the second sharp oblurator
at point B with the tip of the obturator angled upward,
Diract it toward the tip of the arthroscope trocar and
advance it until it is in contact the temporal bane of
the glenoid fossa. Keaping the oblurator tip in contact
with the bone, advance it approximately 2.5 cm into
the upper joint space, than remove the obturalor.
Check the corect placement of the

shaath in the joint space by infusing irrigation fluid
through the access port and passively opening and
clasing the mandible. The fluid leval in the

shaath should move with the jaw, confirming that the

shaath is comactly positioned in the joint space.



Mext open the inflow stopcock on the arthroscope
sheath, which is connected to an infusion system. i
continuous imigation is obtained with an inflow pres-
sure of approximately 1000 mm HzO and there is a
good refiux of irigation liquid throwgh the sheath, an
infusion extension tubing can be connected to the
arthroscope sheath (to direct the fiuid to a collection
vessel), and diagnostic arthrescopy may begin,

The outflowing fluid is collected in the vessel and may
be discarded or be retained for diagnostic testing.
After the operating room lights are tumed off, the
surgeon proceeds with indirect diagnostic TMJ
arthroscopy while watching the video monitor,

Another technique for puncluring the upper joint
space is 1o use a blunt obturator after filling the upper

compartrant with fluid injected through a hypodenmic
neadla, To avoid injuring the disc and retrodiscal tis-
sua, wa track the sharp point along the bone of the
glenoid fossa, working our way around the lateral im
of the fossa until wa feal the point “fall” into the joint
space. Histologic studies in animal models show that
a fina scratch in the bone of the lateral glancid rim will
heal completely with no adverse sequedas for the joint.
Since distending the joint space with fluid may some-
times result in a faulty puncture, an alternative method
is to pull the lower jaw forward and downward to open
up the joint space.

3.4 Instrument Use, Description of Findings, and Documentation

First the video camera is rolated to a horizontal posi-
tion on the arthroscope 1o ansure proper horizonial
alignment of the arthroscopic image.

When a 30°-HOPKINS® forward-oblique telescope is
usaed, tha viewing angle can be adjusted by rolating
the scope beneath the camera head, The advantage
of using a 30° scope is that it provides a langar viewing
angle, making it possible fo visualize mone of the joint.
Care = taken 1o keep the camera aligned in the hori-

zontal plang. Because waorking with a 30" scope is
somewhat mone complicated than working with a 0°-
straight-shead scope, we recommend starting with
the 0° scope, which usually gives a satisfaciory view
(Figs. 4a, b).
Anterior-posterior orientation is checked by passively
opening and closing the jaw. When the mouth opens,
the disc moves anteriorly and the refrodiscal tissue
becomes more tense.

mmh arttvosoope, the suigeon establishes: orentation in the TR by walching the video monitor while manually opsn-

i e pasent’s mouth,




If & “red-out” occurs during arthroscopy (Fig. 5), this
means that there is too much blood in the irigaling
fluld due to insufficient flow through the joint. The
remedy s to check and adjust the fluid inflow and out-
flow 50 that adequate joint imigation is maintained by
the system inflow pressure alone. When this has been
accomplished, the field should clear and the intra-
articular structures should reappear in the image.
At most institutions, the classification of ThMJ disc dis-
placements has been based on clinical findings such
as incisal edge clearance and the degree of displace-
ment shown by magnetic resonance imaging.
However, experience in surgical patient groups has
shown that the preoperative classification often does
not correlate with the arthroscopic findings and the
pattern of complaints. It seems preferable, therelone,
o classify disc displacements on the basis of arthro-
scopic findings.

mﬂm ﬂlﬁ'ﬁdﬂdﬁl be noted:

m It shouid be possibie to define and evaluat the
Hﬂﬂ&m hﬂ:ﬂmm

[3] For taking measurements, it would be helpful to
mﬁ;ﬂiuﬂMHw
w mm H'i'm actual
dimansions.

(3] Mouth opening should be taken into account,
since the displacement depends on the degree

of mouth opening. For reproducibility, disc
'mmmhmum
mdmmm

Two usaful landmarks are the wusually weall-defined
junction between the disc and retrodiscal tissue and
thie most caudal Jowest) paint of the articular tuberche.

It is not always possible fo define both landmarks
simultaneously in the arthroscopic field, But nonvisu-
alization of the junction between the disc and retrodis-
cal tissue can itself be used as a classification crite-

Fig. B
Artheracopss “ned-oul” dus 1o insulicaen| avage

rion (see balow). Based on my research of the litera-
fure, the problem of projecting a measurement scale
into the arthroscopic image has not yet been solved,
and so the arthroscopic classification of disc dis-
placement conlinues to be a subjective assesament
that ks not entirely reproducible. Surgical navigation
may be the key o eliminating the subjective factor
{seq Chapter 4.5). The most reproducible way to take
into account mouth apening is by classifying the disc
displacement in the closed-mouth and maximum
open-mouth positions,

Arthroscopy can be used o stage the morphological
changes in the ThJ. This iz helpful both in making a
prognosis and In selecting patients for further treat-
ment.

Arthroscopic staging is based on the degree of disc
displacement and the degree of changes In the
retrodiscal tissue in relation to the articular tubercle,

As explained below, we classify anterior disc dis-
placemants into three stages, each of which has asso-
ciated therapeutic and prognostic implications,




Classification of disc and retrodiscal changes by
TMJ arthroscopy, taking into account the degrea
of mouth opening (closad-mouth and maximum
opan-mouth posssons);

Stage | anterior disc displacemant (Fig. 6): Tha disc
shows a slight degrea of anterior displacemant (with
reduction) when tha mouth is closed. At maximim
mouth cpening the disc is still balow the ubarche, and
thers & iittle if any limitation of disc gliding (and this of
mouth opening). Tha refrodiscal tissus is slongated
and s function is impained (sea also Fig. 9a).

As Fig. 8 illustrates, the two most important regions
for evaluating T dissase (the retrodiscal rgion and
disc-tubarcle region] cannot always be seen in the
samea image dua 1o the 1.9-mm diameter of tha arthno-
scope. In this casae the regions must ba evaluated
saparately and are then cormelated 1o intarprat the
irmages.

Stage |l anterior disc displacement (Fig. 7). Only a
Fig. § small, posterior portion of the disc is still bedow the
Arthmscopic view of o sioge | disc displacement tubercle at maximum mouth opening, and there 5 sig-
B e o e vt Has oMiNG 8. pificant kmitation of disc gliding (and mouth opening).
Thes retrodiscal tissue i moderately slongated and is
function is impained.

Figs. Ta-o
view of 8 stnge Il disc daplacemant, Tha junction of the dist and retrocscal tissos S below 1 Tuibeecls) rommally i
ahoukd lie Tartter back i 1he joind




Stage Il anterior disc displacement (Fig. 8): The
disc is anterior 1o the tubsrcle whan the mouth is max-
imally opened, and thens is a complets or almost com-
phete limitation of dise gliding {and mouth opening).
The retrodiscal tissue I8 markedly elongated, and its
function is profoundly impaired.

Figure 9a shows various degress of retrodiscal tissue
changes that correlate with the three stages of ante-
rior disc displacemant. The stages of disc displace-
ment illustrated by the arthroscopic images in Figs.
B-8 are shown schematically in Fig. 8b.

The arthroscopic images should be documented on
videotape, video printouts, or digital media for perma-
nent archiving. If desired, the images may be written
onto 8 CO for viewing by the patient or the next
attending physician.

Stage | and stage [ disc displacements ae indica-
tions for arthroscopic shorfening of the retrociscal
tissue, with a good long-term prognosis. Stage i
dispiacermnent can be treated arthroscopically with a
guardiad long-term prognosis, and poar responders
can be refarred for further surgical treatmant,

Fig. &a
Asthrostopes appsarance o the retrodiscal tiasue and medial
artatular suriace ot vanous stages ol disc displacemant and
associaled Myperplasia and slongation of the etrodscal Bssus,

Fig. &

Aritvoacopic view of a stage Il dac displacemant, The slangatsd
rirciscd (s i Dalicnsy thes lubercla, and the disc s antericr
iio Bhie Ccondyiar haad and tubancin.

Stage Il

Fig. Bt
Schsmattic representation of the stages of ardsdor disc dsplace-
gt}




4.0 Minimally Invasive Arthroscopic Treatment of Disk
Displacement and Elongation of the Retrodiscal Tissue
Combined with Diagnostic Arthroscopy

4.1 Shortening the Retrodiscal Tissue with a Water-Jet Scalpel

TMJ disorders are becoming an Increasingly
widespread problem in our society. The most comman
disorders involve an elongation of the retrodiscal tis-
sue combined with anterior disc displacernent.
Surgical treatment is indicated for particulary sevens
cases thalt have not been adequately managed by
conservative therapy.

The primary goal of surgical treaiment is to improve
the function of the retrodiscal ligaments and prevent

functionally significant disc displacement.

In an open surgical approach, this is accomplished by
excising a partion of the retrodiscal tissue and reap-
proximating it with sutures to “tie back™ the disc. it is
desirable to correct the retrodiscal tissue and reduce
the articular disc by means of a minimally invasive
arthroscopic procadure. Scarring can be induced in
the TMJ endoscopically by creating a surgical wound
ini the retrodiscal tissue. This led to the idea of using a
water-jat scalpel arthroscopically to shorten the
refrodiscal tissue.

b

108, b
?ﬁmn—m DS Wish A 'walerjel Scalpet
& Locaking the mtrodiscal tissus,
b Appearance afier broatrent with B waber-jut scalpel.

The rationale of this procedure Is to shorten and

tightan the posteror gaments as a means of return-
ing the articular disc to its original anatomical position

(Kadiusk et al. 2005),

While a simple diagnestic arthroscopy without tissue
sampling requires only an arthroscope port and a fluid
drainage port, retrodiscal surgery additionally requines
that a port for operating instruments be placed pre-
cisaly at the operative site in the TMJ. This triangula-
tion technique has a relatively high degree of techni-
cal difficulty and takes a considerable amount of prac-
tice to learm. in trangulation, the tip of the arthroscope
port is placed in the upper joint space so that the
working space can be created under arthroscopic
guidance via the video monitor. The best point in the
retrodiscal tissue for treatment with the water-jet
scalpal is the junction batwean its anterior and middie
thircts. When the anthroscope sheath has been placed,
the water-jat scalpel is introduced into the operating
channed, and that portion of the retrodiscal tissue is
treated from medial to [ateral at a pressure of 60 bar
{Fig. 10). Next the function of the disc and retrodiscal
tissue is checked arthroscopically at rest and during
passive movernent of the lower jaw.

Owing to the excellant biocompatibility of the cutting
medium (water), the low degrea of tissue necrosis,
and the excellent control of the water-jat cutting inten-
sity, which is confinuously adjustable from 1 to
150 bar, we prefer the water-jet scalpel marketed by
Erbe Elektromedizin, Tlbingen, . Another
mmmmmmhmmwm
apply salective prassure treatmant 1o pain receptors in
the ratrodiscal tissue (similar to acupressure). If the
dominant symptom is pain, the water-jet treatment will
at least interrupt the vicious cycle and improve the
patient's complaints.



4.2 Aftercare and Complications of Water-Jet Treatment

Key issues following arthroscopy are the corect
assessment of findings and the decision-making for
further management.

We recommend postoperative immobilization with a
head-and-chin dressing for 2 days, a soft diet for 2
waeks, no excessive mouth opening or stresses for 4
weeks, and continued supportive management with
splints and physical therapy, Subsequent treatment
depands on the coursa or progression of the disorder
{sea our treatment protocol for antenor disc displace-
mant in Chapter 2).

Postoperative swelling about the TMJ cccasionally
leads to cbstruction of the Eustachian tube accompa-

nied by fransitory hearng impaiment.

4.3 Other Arthroscopic Treatment Options

Pressure on the posterior trocar may cause it to bend
backward and damage the external auditory canal, Very
rarety, this may cause fractures and fine cracks in the ear
canal, similar to those occasionally seen in association
with subcapital fractures of the mandibular condyie,
Thesa injuries are treated with an antiblotic-impregnated
gintrment packing until they are completety healed.
Other complications of arthrescopic surgery have been
reported in the iterature, but so far we have not encoun-
tered them at our institution: penetration of the middle
cranial fossa, cerebral injuries, and injuries 1o the middie
ear, inner ear, or facial nerve. All of these potential com-
plications and problems should be disclosed to the
patient during the informed consent discussion,

(Nd:YAG and Holmium:YAG Lasers, Electrosurgery)

Some authors (Mosby 1893, Murakami et al. 1996}
state that arthroscopic imigation alone can produce a
parmanent therapeutic eflect in properly selected
patients. Pain relief in these cases is often associated
with improved clinical findings such as increased
mauth opening, decreased crepitus, or both,

The goal of arthroscopic surgical treatment is to aug-
ment or achieve this effect through specific measures
in the TMJ,

Besides the water-jet scalpel, a Nd: YAG or holmium:
YAG laser can be used to induce scaming and short-
aning af the retrodiscal tissue (Fig. 11). The laser
anergy is delivered directly to the retrodiscal tissue
through an optical fiber passed through the working
channel into the TMJ, A similar technique |s used with
electrosurgical cutting and cautery instruments.

Fig- 11
Liksa of Thes Nc:YAD e (mmon] in Bhe ThAL
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4.4 Arthroscopic Fixation Technigues -
An Additional Therapeutic Option

If the water-jet treatment alone is insufficient, the
retrodiscal fisswe can be fixed with an absorbabile
polylactide screw as another alternative to ocpen sur-
gery (Fig. 12}, Generally, however, we allow approxi-
mately 1 year for the water-jet scar to mature before
concluding that it has been unsuccessiul and further
treatment is needed. Based on our studies in the
parcing ThJ, the pohdactide screw induces consider-
ably more scarring in the retrodiscal tissue than the
waler-jet scalpel alone, without causing other clinic-
ally significant side effects (Kaduk et al. 2002). This
technique should be reserved for experienced ThiJ
surgeons, and rigorous patient selection criteria
should be applied. Similar techniques are used for
arthroscopic surgery of the knee ligaments and
meniscl, for example,

4.5 TMJ Arthroscopy and Surgical
Navigation

At presant thare are three reasons why a surgical nav-
igation system could contribute to the improvement of
arthroscopic surgical technique;

The successful use of a navigation system depends
ritically on the precision of preoperative imaging and
on @ precise registration of the patient with navigation
software, which currently has an accuracy of £ 2 mm,




5.0 Arthroscopic Training in an Animal Model

Imi the past, human cadaver studies and visiting physd-
cian programs were the only means available for
learning arthroscopic surgery in patients. Bul practice
in human cadavers |s of imited value due to post-
martem tissue changes, which are present even in
unfixed specimens. There is litthe or no opportunity for
interpreting arthroscopic findings, evaluating tissue
blood flow, or differentiating between nommal findings
and pathologic changes.

Visiting physician programs are also limited in their
ability o provide adequate operaling room experi-
ence, [t iz difficult to justify the ime-consuming pract-
leing of triangulation technigues and Instrument
manipulations in actual patients,

| have found that practice in an animal model is essen-
tiad for acquiring independent arthroscopic operating
exparience without running the risk of a higher compdi-
cation rate. Through repeated practice In such a
meodel, the operator will lsam 1o use the arthroscope
g0 proficiently that he or she can ultimately perform
successiul arthroscopic surgery in human patients.
Amodel is also an indispensable tood for the advance-
ment of arthroscopic operating technigues.

In our search for a suitable model for TMJ
arthroscopy, we were able to develop a technique in
the porcine jaw (Kaduk et al. 2003). We have found
that arthroscopic images of the human and porcine
TMJ are visually indistinguishable from each other,
indicating that this species is an excellent model for

6.0 Concluding Remarks

Practice operations in the animal model have yielded
the important discovery that beginners in particular
must exercise a great deal of patience when kocaling
and placing the arthroscope sheath [triangulation
technique) in order to achieve the goal of the arthro-
scopic procedure, A second imporiant insight is the
importance of staying in contact with the bone of the
glenoéd fossa when entering the upper joint space. We
have found that when these precautions are ignoned,
the triangulation invariably fails, This can lead to disc
perforations and retrodiscal injunes that are extremely
difficult to repair. When work in patients is deferred
until the operator has gained adequate experience
with ThMJ arthroscopy in the animal model, the com-
plication rate is comespondingly low.

Since neither cadaver training nor visiting physiclan
programs can provide adequate experience, we sup-
plement arthroscopic training in the porcing T with
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Fig. 14
Artheacopis approach 1o the porcing T frocar shes hanve been
rmarked on 1hes a6

arthroscopic exercises and axaminations in the TMJ.
The only difference between the human and porcing
ThMJ iz the location of the access ports. Once the
upper joint space has been entered, there are no
appraciable differences betwean the human ThJ and
our animal model. Figure 14 shows the placemeant of
this trocar sites about the porcing TMJ. All further
steps in diagnostic arthroscopy and arthroscopic sur-
gery of the retrodiscal tissue are the same as previ-

ously described (saa Chapler 3).

the study of human TMJ specimens in order to close
this gap both for clinicians in training and for clinical
meseanchers.

This course of training may then ba followed by a vis-
iting physician program and independent clinical
work, We recommend that visiting physicians do their
rotation individually with personal supervision rather
than in groups. When arthroscopic shortening of the
retrodiscal tissue with a water-jet scalpel (see Chapter
4.1) becomes an established technique, it will be pos-
sible to select patients for surgical treatment at a con-
Ancther aspect is that the traditional policy of restraint
based on concemns about the risks of open ThMJ sur-
gery need no longer prevail until the distress experi-
enced by patients justifies the higher complication
rate of open surgery.
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Basic Set for Arthroscopy of the Temporomandibular Joint, consisting of:

SBT0S5 AA

SETDE AN

SBT05S BA

58706 BN

58706 BS
58706 BT
BEFIT X
58717 X5
BETIT XB
58717 PL
58702 EO
BATN2 EK
58702 DH
58702 U
58702 M
GaT2 N
saro2 5

5870z W
sa702 X

58702 X5
SaT02 XT

EEE" Straight Forward Telescope 07, diameter 1.9 mm, length 8.5 cm,
autociavable, fibar optic ight transméssion incarporated, color code: green

High Flow Arthroscope Sheath, diameter 2.5 mm, working langth 4 cm,
for usa with EEESET Telescopa 0°, 58705 A8, color code: green

EOEAREE Forward-0blique Telescope 30°, diameter 1.9 mm, length 6.5 cm,

High Flow Arthroscope Sheath, diameter 2.5 mm, working length 4 com,
for use with BRI Telescope 30°, 58705 BA, color code: red

Obturator, sharp, for use with Ardhroscope Sheaths 58706 ANBN
Obrturator, blunt, for use with Arthrescope Shoaths 58706 ANEN
Trocar, diametar 1.8 mm, langth 4 cm, for use with 58717 X855
Obrturator, sharp, flor use with Trocar 58717 X

Obturator, blunt, for use with Trocar 58717 X

Biopsy Forceps, single-action jaws. diamater 1.3 mm. length 6 cm
Scissors, upbiting, diameter 2 mm, working length 10 cm
Scissors, downbiting, dismeter 2 mm, working length 10 cm
Forceps, through-cutting, diameter 2 mm, working length 10 em
Grasping Forceps, diameter 2 mm, working length 10 cm

Knife, bayonet-shaped, diameter 1.5 mm, working length 7.5 cm
Siokle Knife, diamater 1.5 mm, working length 7.5 cm

diamatar 1.5 mm, langth of hook 1 mm,

woekiog length 7.5 cm
Changing Rod, for sheaths and trocars, length 15 cm

Trocar, diameter 2.5 mm, length 3.5 cm, for use with instruments 56N02 MM/S
Obturator, sharp, for use with Trocar 58702 X .
Obturator, blunt, for use with Trocar 58702 X




Basic Set for Arthroscopy of the Temporomandibular Joint
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58705 AA EEE=EmR" Straight Forward Telescope 0, 58706 AN High Flow Arthroscope Sheath,

diamater 1.9 mm, langth 6.5 cm, diamater 2.5 mm, working length 4 cm,
autociavable, for usa with EEEFORE® Telascops 07,
fiber optic light transmission incorporated, BB705 AA, color code: graen

color code; grean

SBTDE BS Oblurator, sharp, for use with Arthroscops
Ehoaths 58706 ANEN

GETO6 BT Obturator, blunt, for use with Arhroscope
Sheaths SAT0E ANEN

[ P

58705 BA BRSNS Forward-Oblique Telescope 30°, 58706 BN High Flow Arthroscope

diamater 1.9 mm, langth 6.5 cm, diameter 2.5 mm, mum.
outockvable, for use with EEECH— a0,
fiber optic ight fransmission incomporated, 58705 BA, color Soda: fad

color cocka: s

58706 BS Obturator, sharp, for use with Arthroscope
Shaaihs SBT0E AMNEBN

58706 BT Obturator, blurt, for use with Arthroscopa
Shaaths SAT068 AMNEN




Basic Set for Arthroscopy of the Temporomandibular Joint
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BBTAT X Trocar, dinmeter 1.8 mm, length 4 cmy,
for usa with 58717 XB/XS

58717 X5 Obturator, sharp,
for usa with Trocar 58717 X

56717 X8 Obturator, blunt,
for usa with Trocar SBT1T X

= %)

SAT02 X  Trocar, dismater 2.5 mm, 3.5 om,
for usa with instrumants SAT02 MNS

S8T02 X5 Obturator, sharp,
fior use with trocar 58702 X

58702 XT Obturator, blunt,
for usa with trocar 58702 X




Basic Set for Arthroscopy of the Temporomandibular Joint

58702 EQ Scissors, upbiting, diameter 2 mm,
working langth 10 cm

8702 EX Scissors, downbiting, diameter
working length 10 cm S

58702 DH Forceps, through-cutting, diamater
working length 10 cm ==

58702 U  Grasping Forceps, diamater 2 mm,
working length 10 em

[

58717 PZ Biopsy Forceps, single-action jaws,
camater 1.3 mm, length B cm

_—— eI

‘m 56702 N Sickle Knife, diamater 1.5 mm,
working length 7.5 cm

‘_ 58702 M
Knife, bayonet-shaped, diamster
working length 7.5 cm e

f T B — T T ee—
HE 587025 Palpation Hook, graduated, diameter 1.5 mm,

length of hook 1 mm, warking length 7.5 em

58702 W Changing Rod, for sheaths and trocars,
length 15 cm




IMAGE{™ HD hub €%

HD hub Camera Control Unit Ml

& Genuine FULL HD [High Definition) s guarantesd
by a maxbimum resolution and the consistent use

of the native 16:9 aspect ratio throughout the
entire image chain, from image capture, signal
trarsmission to display

# HD-compatible endoscopls video camera
sysioms must be equipped with a CCD chip
supporting the 16:9 input format and require that
immge capture is performed at & resolution of
182D x 1080 pixols

The benefits of FULL HD [High Definition)

for medical applications are:

& 5 times higher input resoluthon of the camera
delivers more detadl and depth of focus

# Using 16:9 format during image acquisition
enlarges the field of view

# The 16:8/16:10 format of the widescreen monitor
supporis ergonomic viewing

# Enhanced color briliance for optimal diagnosis

# Prograssive scan technology provides a stesdy,
flicker-free display and helps eliminate eyestrain
and fatiguos

22201011U102 IMAGE1T ™ HD hub Camera Control Unit ([CCU)

for use with IMAGET™ HD and standand ore- and three-chip camara
heads, max. resclution 1820 x 1080 pixels, with integrated KARL STORZ-SCB®

and Integrated Image Procassing Moduls, color systemn PAL/NTSGC,
power supply 100 - 240 WAC, 50060 Hz
222010 11U102 consisting ol

22201020U102 IMAGE1™ HD hub [with SDI) Camera Control Unit

400 A Mains Cord

400 B Mains Cord, US-version

3x 536 MK BHC/BNC Video Cable, length 180 cm

BT S S-Video (v/C) Connecting Cable, length 180 cm

202032 70 Special RGB Connecting Cabile

2x 20221070  Connecting Cable, for controlling peripheral units,
langth 180 cm

20040086 DV¥1 Connecting Cable, length 180 cm

20090170 SCB Connecting Cable, length 100 cm

202002 31U Keyboard, with English character sat

T s b | [ i::-ww' g “mmmnluqn

= D0 g by O sapchus oty IMAGE 1™ wth OV maodutel
 « GON sagra e NG okt jonfy IVUATRE 1= w00 mocuie)

jammumwg e |
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IMAGE1™ HD "W
HD Camera Hoad

22 2200 50-322 2201 50-3

mrnummiﬁnmmnmd kuuhasml.ml-lx.
with 2 fresly programmable Camera Head buttons,

wilh Parlocal-Zoom focal length f = 14 = 30mm [2x),
Tor use color systern PAL

202201503 60Hz IMAGET™ M3, Throe-Chip HD

mrmi.rumimnmm F'lwmhuﬂﬂi.ml-lz.

with 2 freely Camera Head buttons,

with mtagrated Zoom focal length { = 14 - 30 mm (2x),
Tor use with oolor system NTSG

BpecHCaton

IMAGET™ HD Camern Hoads M

sk @ L 222300563

00 e m22e01809
[ aul- ceD e
'ﬁiﬁlﬁiﬁnﬁ 1920.x 1080

Reschtion jpinelt} 1520 x 1080

Dmensoos  Diameter 31-48 e leegth 118 me
— -  20g

[ER—— (PN

= V-8 mm

Standard IMAGE1™ camers heads may alas bes sonnacted to IMAGET™ HD hub camera control unit (CCUL




new
IMAGE1™ HD
o lAGEy

‘Boreen Max.
KARL STORZ isgonal ml
HD Flat

::-. e “é.i"“ 1620 x 1200 !q !ii
i f!ﬁfi fﬂa?

i

‘Wall mounted
with VESA 8523 NB
100-adaption
L] L] " & & & @ & @
Desktop with
Sind S5 N
F2INE 23* KARL STORZ HD Flat Screen 8523 N 23" KARL STORZ HD Flat Scresn
image format 18:10, wall-mounted with image format 16:10, deskiop with padestal,
VESA 100-adaption, color systems color systems PAL/NTSC, max. screen
PAL/NTEC, max. Streen rasoiution rasolution 1820 x 1200, video inputs:
1920 = 1200, wided inputs: composite, composite, S=Video, RGE, YGA, 500, and DV
S-Video, RGE, VGA, SDI, and DV, brightrass S00 od'm?, contrast ratio T00:1,
500 edirry’, contrast ratio 700:1, power Supply 100 - 240 VAC, 50V60 Hz
power supply 100 - 240 VAG, 50000 Hz consisting of:
consisting of: 8571 NG 23" HD Flat Screen
9523 NG 23" HD Flat Screen 0533 PE  External 24VDC Power Supply
8523 PS  External 24 VDG Power Supply 400 A  Mains Cord
400A  Mains Cord 8419 NSF Pedestai
Sl Liinvii:
Braghiness M. newitry wrgh Vickss ingas ﬁ“ﬂ ﬁn-.— Mﬁl“
500 came 178 vartecal - Corpaonete sagrul b BN nocht azSbmm "l_ et
- G- Vo 10 &= Melin D ot 1
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+ CY1 magrad b 1. ) mecant

fwied power  Opersting conditions.  Slorge Felmirag humiriy -m P Carshad bx

0w P 280G 58S %, 46 = 00 1 98 100240 VAC £ 80801.1,
Ao Condeneng srector iass




Accessories for Video Documentation

405ML  Fiber Optic Light Cable,

diameter 3.5 mm, length 180 cm
e R — ——— o s Same, length 230 cm

Cold Light Fountain XENON 300 S5

20133101-1 Cold Light Fountain XENON 300 SmE*
with buill-in anfifog ai-pump, and integrated
KARL STORZ Communication Bus System SEEF®

power sLUpply:
100-125 VAC/220-240 VAC, 50/60 Hz

Inctuding:
400A  Maina Cord
BI0AFT  Silicone Tubing Set, autociavabls,

20133027 Spare Lamp Module XENON
with haat sink, 300 watt, 15 volt

20133028 XENON Spare Lamp, only,
300 watt, 15 volt

Cold Light Fountain XENON NOVA"® 300

20132001 Cold Light Fourtain XENON NOVA® 300,
POWEr SUDDYy:
100-125VAC/220-240VAC, 50/60 Hz
Including:

400 A  Mains Cord

20132028 XENON Spare Lamp, only,
300 watt, 15 volt




Basic Equipment Cart

1 sat of non-shang stands for units,
1 TFT-Manitor arm (VESA 75100),
;mhﬂm EI'I'II
power cornds ;
?wlﬁ
1 COs-boitle holder, ma. diamater 155 mm,

T30 % 1470 x 716 mm fw x b x ),
shalf: B30 x 480 mm [w x dj,
casier diamater: 150 mm




Data Management and Documentation

KARL STORZ AIDA" compact HD

KARL STORZ AIDA® comgpact MD combines all the requirad functions for integrated and precise
documentation of endoscopic procedures and 0pen sUMGEnes in a single system.

AR, Y] Sl e

Data Acquisition

AIDA compact HD records still Images, video sequences and spoken
comments of findings and intraopearative procadures directly from the
slerile arep. Recondings are activated via touch screan, volca confnol,
Tootswitch or camera head butions.

Live display of camera images on the fouch screen enables immediale
manitorng and selection of the recorded data,

Floxible Reviaw

Belors final archiving, the saved dats can ba viewsd or istensd fo on
the review screen, Data no longer requined can be simgly delieted,

Individiual images, video and ewdio sequances can be renamed and
ghen more meaningful names. A pre-defined salection list with key-
words simplifies and speeds up data entry. Furthermore, 8 comement
field ks available for entering relevant details of an infervention.

A voice entry of the case report can yet be recorded while viewing
video and image files.

Efficient data archiving

After a procedure has been complaied, KARL STORZ AIDA® compact HD
saves il capiured data efficiently on DVD, CD-ROM, USE stick, axternal
hard-dirive, intemnal hard-drive and for network respective on tha FTF
server. Furthesmone the possibility exists to siore the data directly on the
PACS respective HIS server, over the interface package AIDA communication
HL7THCOM,

Multisession and Multipatient

Efficient data archiving s assured a8 several treatments can be saved
on ona CVD, CO-ROM or on an USE stick.




Special features of AIDA compact HD:

= Digital storage of still images with a resolution of 1920 x 1080,
video sequences in 720p and audio files
# Interiace package DICOM/HLT
= Sterile, ergonomic operation via touch screen, volce control,
camera head buttons and /or foot switches
= Auto detection of the connected camera system on HD-SDI/SD-3D1 input
(SD-SD1 input exclusive with the IMAGE1™ camera system)
= Efficient archiving on DVD, CD-RAOM or USEB stick, multisession and multipatient
* Possibility of saving on the network
= Optional connection 1o the PACGS, RIS and HIS
s Automatic generation of standard reporis
# Approved use of computers and monitors in the OR environment as per EN 60601-1
= Compatibility to the KARL STORZ Communication Bus (SCB) and to the
KARL STOREZ DR1™ connect series

¥ KARL STORZ AIDA® compact HD is an atiractive, digital altermative to video printers,
video recorders and dictaphones

200406 05U KARL STORZ AIDA® compact HD System,
documentation syatem for digital storags of still
images, video sequences and audio files

consisting of:
200450 20 KARL STORZ AIDA control,

with integrated DVIVGD writer
20040677 AIDA compact Il HD Frame Grabber

20090234 U P52 Compact Keyboard, English,
with cover

200404 0215 AIDA compact || Softwars,
with wolce control and softwane
protection
200402 75 KABL STORZ USB Stick, with 1 GB
20221070  Connecting Cable (2x)
538 MK BMC Connecting Cable, length 180cm
535 MKD BMC Connecting Cable, length 30cm
535 MKE BMNC Connecting Cable, length 50cm
20040085  DVI Cable, length 180cm

400 A Mains Cord
20040087  Cable MiniDIM-male to BMC-famala
Speciicatinm:
" PAL - 5Vt (V] w0 - LPEGD - W » OVD+R
wNTEC » Composis w BLEP » DVD P
® DWS-0 = VDR
» HO-BD, 5O-50 - OVD-F
w AT wCO-A




KARL STORZ AIDA®DVD-M
Independent “all-in-one™ System

Special Teaturss:

& Digital storage of still images, video and audio files
{with HD Option storage of still images In
FULL HD quality 1820 x 1080}

& Digital alternative to video printers,
video recorders and dictaphone

® Compact design

# Simple and intultive oparation

# Allows storage on DVD, CO-ROM, USB Stick or
Metwork, multisession and multipatient

& HD-DW ([assoctated with the HD Option], S0,
S-Videao [Y/C) and composite input

® All video signals are through-patchabile to the
video monitor

@ Printing of still images with ink et printers poasible

& External louch soreen (atcessory) confirms lo
EM 606011

# Compatible to the KARL STORZ Commumnication
Bus [SCB) and to the OR1™ connect series

20204507-140 KARL STORZ AIDA® DVD-M with Smartscreen™,
color system PAL/NTSC, power supply 100 = 240 WAG, 50080 Hz,

consisting of:

20 204020-140 AIDA DVD=M with imagrated DVINCD metordes
and integrated touch screen

400 & Madns Cord

4008 Mains Cord, US version

536 MK BNC Connecting Cables, length 180 cm

M7 S S-WHS (¥/C) Connecting Cable, length 180 cm

2x 20040083  Adaptor, BNC-Cinch
20 0400 B4 Sarial Interface Cable, length 20 cm
20040085  DWVI Connecting Cable, length 20 cm
20040088  USB Extension Cable, length 7.5 m

20204520-1 KARL STORZ AIDA® DVD-M without Smartscreen™,
color system PAL/NTSC, power supply 100 - 240 VAC, 50VED Hz,

consisting of:

20 204020-140 AIDA DVD-M with integrated DVIVCD recorder
400 A& Mains Cord

400 B Mains Cord, LIS version

536 MK BHEC Connecting Cables, lengih 180 cm
5475 8-WHS [Y/C) Connacting Cable, langth 180 cm

2% 20040083  Adaptor, BNC-Cinch
200400 B8 USE Extension Cabla, length 7.5m

202000 75 KARL STORZ AIDA® DVD-M HD Kit Option,
power supply 100 - 240 VAC, 50060 He,
consisting of:
20200072 AlDA DVD-M HD Box,
incl, power supply unit and mains cord

20200073 USE Connecting Cable, langth 180 cm
536 MK BNC Connecting Cable, length 180 cm
2010400 85 DWVI-D Connecting Cable, length 180 cm
20200074 USE Hub

20204077-01  AIDA DVD-M Software Upgrade for HD compatibility
2428003 TE  Power Cord Adapler
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KARL STORZ — ENDOSCOPE



