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9 Anterior Vitrectomy

9.1 General Problems
of Surgical Technique

Anterior vitrectomy in the present
context refers to the excision and
removal of dislocated vitreous tis-
sue, i.e., of structurally normal vit-
reous that has accidentally pro-
lapsed from its natural position into
the anterior chamber or even out
of the eye.! The major clinical
problem in such vitreous disloca-
tions are adhesions on anterior seg-
ment tissue surfaces (wound, poste-
rior corneal surface, iris), which
may transmit traction to the retina
in the postoperative period.

The goal of anterior vitrectomy,
then, 15 to climinate such adhesions
and ensure that no new adhesions
will form. This means that existing
vitreous adhesions are cleared, vit-
reous that has prolapsed into the
anlerior segmenlt is removed, and
sufficient volume is removed from
the vitreous chamber itself to en-
sure thal no additional fibers will
herniate back into the anterior seg-
ment.

. The prevention of adhesions is a
matter of protecting Hssue surfaces
from vitreous contact, and this is
a problem of surface tactics.
Viscous and viscoelastic protective
coatings are an effective prophylax-
is whenever the possibility of unde-
sired vilreous conlact is anlicipated.

From the standpoint of swrgical
technigue, vitreous is a difficult tis-
sue to manipulate. It is not compact
enough to be held with a grasping
instrument (e.g., forceps), it is not
sectile enough to be cut with pre-

cision, and it tends to adhere to tis-
sue or instrument surfaces with
which it comes in contact.

Vitreous can be grasped with suc-
tion instruments such as sponges or
aspiration cutters. When sponge
swabs are used, the sucking force
of capillary attraction is reinforced
by the tendency of the vitreous to
adhere to the rough surface of the
sponge. However, sponges are diffi-
cult to control as grasping instru-
ments — the amount of vitreous
grasped 15 difficult to define, and
malerial that has been grasped can-
not be released. Morcover, the vol-
ume of the sponge expands through
Muid uptake, and its rough surface
may scrape against delicate intra-
ocular tissues such as the corneal
endothelium. Consequently, sponge
swabs are best suited for use on the
ocular surface. For cutting the vitre-
ous, instruments are needed which
limit shifting of the tissue in front
of the cutting edge and thus im-
prove its sectility. Scissors must
have long blades to compensate for
forward shifting of the vitreous by
the cutting point.? For optimum
cutting effect, scissors should be ap-
plied at sites where the shifting ten-
dencies of the tissue are con-
strained, ez, close to a grasping
sponge or at the margins of an in-
carcerating incision.

In sucrion cutting instrumenis,
the cutting action is most efficient
when the blade is cither applied di-
rectly at the site where the tissue
is held fast by suction (see Fig. 2.88)
or when the blade moves so rapidly
that the inertia of the tissue keeps
it from shifting (sce Fig. 2.89). Ow-

ing to their small dimensions, suc-
tion cutters are excellent for use in
the interior of the eye. They are less
suitable for use on the ocular sur-
face, for there the vitreous layer is
too thin for establishing and main-
laining occlusion. Air is aspirated,
and once this occurs, control of the
suction is lost.

All manipulations on the vitreous
are associated with fraction. The
potential for stress transfer from
vitreous to retina thus depends on
anatomic factors, i.e., the distensi-
bility and resistance of the vitreous
fibers and the condition of the vit-
reoretinal attachments.

Relatively compact vitreous with
a homogeneous structure (Fig. 9.1a)
can transmitl traction to the retina
regardless of the site where the trac-
tion is applied (Fig. 9.3a). If the vit-
reous is differentiated into a rela-
tively fluid center surrounded by a
more compact cortex (Fig. 9.1h),
traction on the central vitreous will

! By contrast, posterior vitrectomy is con-
cerned with pathologic vitreous structures
that have remained in their natural coms-
partment.

? Conversely, scissors with short blades
are appropriate lor posierior segment vil-
rectomy, because there the targets are fi-
brotic strands that are more sectile than
normal vitreous,

4 Air bubbles, unlike Muid, are distensible
and compressible. They behave as elastic
cushions that can store energy and release
it abruptly. Phases of madequate suction
{below the instrument setting) alternate
with phases of excessive suction (above the
instrument setting), posing a danger Lo
neighboring tissues (analogous to clastic
tubing, see Fig. 1.9). Onee air bubbles
have gained entry, the instrument and tub-
ing svatem must be purged of air hefore
Teuse.
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Fig, 9.1. Structure of the vitreons*

a In youth the vitreous has a practically
homogeneous structure with no demarca-
tion between the central vitreous and cor-
tex. All the vitreous tissue is semisolid and
therefore distensible while still being struc-
turally cohesive,

b With aging, the vitreous undergoes a
structural change characterized by the de-
marcation of a semiflumd central substance
and a relatively compact cortex. This cor-

tex forms a 1-3 mm thick layer lining the
entire retina {dark gray). The central sub-
stance extends to the ciliary epithelium an-
terior 1o the ora serrala and is bounded
in front by the anterior hyaloid.

¢ In posterior vitreous detachment, the
retinal surface loses contact with the vitre-
ous as far as the posterior boundary of
the wvitreous base, The compact vitreous
cortex remains adherent only to the most
peripheral parts of the retina

Fig. 9.2, Structure of a vitreous prolapse

a In young patients the prolapsc contains
fibers that can transmit traction directly
to the retina.

b In adult patients the prolapse consists
of the semifluid central substance while
the peripheral cortical layers (and their
connections with the retina) may remain
unafTected.

-

¢ In posterior vitreous detachment the
prolapse also includes cortex that has
strong connections with the peripheral ret-
ina

Fig. 9.3. Status following rescction of the
external vitreous prolapse, Patterns of vit-
reous incarceration where management of
the prolapse has been confined to excision
of the expelled tissue and subsequent
wound closure,

a In young patients the incarcerated vitre-
ous containg relatively tense fibers that
have direct attachments with the entire
retinal surface.

b Incarcerated adult vitreous contains lax
fibers that have attachments with the un-
displaced vitreous cortex. This cortex may
act as a buffer against the transmission
of tension from the wound to the retina.

¢ Following posterior vitreous detach-
ment, the cortex and the posterior hyaloid
are incarcerated in the wound. Any subse-
quent contraction of the cortex will mainly
affect the vitreous base on the opposite
side of the wound (arrow)

Fig. 9.4, Criteria for an adequate anterior
vitrectomy. Rescction of a volume suffi-
cient to prevent recurrence of the prolapse.

a If the vitreous is semisolid, its relatively
compact structure makes postoperalive re-
lapse unlikely, so resection of only a small
part of the retrolenticular vilreous may
sufTice.

b With a liquid central vitreous, there is
a greater danger of relapse, so a greater

* For details see G. Eisner, Clinical anato-
my of the vitreous, T.[3. Duane and E.A.
Jaeger, Biomedical Foundations of Oph-
thalmology, Harper & Row, 1982, Chap.
16.

volume of the central substance has to be
removed. However, the cortex and its con-
nections Lo the retina must not be dis-
turbed.

¢ Following posterior vitreous detach-
ment, antérior vitrectomy becomes a sub-
total vitrectomy that leaves only & narrow
rnm of cortex along the vitreous base

¥ I juveniles the posterior limit of the vit-
recus base is at the ora serrata, so the cor-
tex can become detached as far as the ora
serrata. With aging, the vitreous base mi-
grates toward the equator, s0 vitreous de-
tachment terminates somewhere between
the ora serrata and equalor.

have little effect since stress transfer
through a {luid medium is poor and
is additionally buffered by the cor-
tex. However, direct traction on the
cortex is transmitted extensively to
the retina (Fig. 9.3b). In vitreous
detachment (Fig. 9.1c), the cortex
remains attached to the retina only
at the vitreous base. * Consequently
traction is transferred only to the
retinal periphery while having no
effect on the posterior segments of
the retina (Fig. 9.3¢).

Thus, the nature of the vitreous
structure has a major bearing on
the management of vitreous pro-
lapse. From the standpoint of surgi-
cal tactics, there 15 a basic distine-
tion between:

= the prolapse of nondetached vit-
reous (structurally homogeneous
or differentiated into central sub-
stance and cortex, Fig. 9.2a and
b} and

— the prolapse of detached vitreous
(Fig. 9.2¢).

The prolapse of nondetached vitre-
ous involves the herniation of cen-
tral substance. Depending on the
compactness of the tissue, traction
on the prolapsed vitreous may ei-
ther have no effect, or it may jeop-
ardize all portions of the retina
(Fig. 9.3a, b). With the prolapse of
detached vitreous that includes the
hernmiation ol vitreous cortex and
posterior hyaloid, traction will en-
danger the peripheral retina but will
not threaten the posterior retina
(Fig. 9.3¢).

Regarding the quantity of vitre-
ous that must be excised to prevent
a recurrence of vitreous prolapse
into the anterior segment, it is suffi-
cient to remove the anterior central
substance in the nondeiached vitre-
ous (Fig. 9.4a, b). In the derached
vitreous, however, the excision
should include the detached vitre-
ous cortex while leaving only the
portion attached at the vitreous

base (Fig. 9.4c).
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9.2 Strategic
Decision-Making Criteria
in Vitreous Prolapse

Vitreous prolapse results from a
rise of pressure in the vilreous
chamber. The sowrces of this pres-
sure rise may be external factors,
which act on the globe from the
outside, or internal factors that ar-
ise within the eye itsell. Each of
these two causes demands totally
different responses from the sur-
geon. Thus, when vitreous prolapse
15 recognized, it is important to es-
tablish at once whether external or
internal factors are causative.

The external factors are deform-
ing forces which indent the scleral
coat of the vitreous chamber (see
Fig. 1.42¢) or forces which press
the diaphragm downward (see Figs.
1.53, 8.2a). Usually the external
cause can be climinated quickly,
whereupon the vitreous pressure
will return spontancously to the
previous level without any further
intervention by the surgeon. Once
the vitreous pressure has returned
to a low level, there is no danger
of further vitreous loss,

The situation is quite different
when the prolapse is caused by in-
ternal factors. Here the mass effect
in the vitreous chamber is caused
by a pressure rise in the retrocho-
roidal space secondary to exirava-
sation from the choroidal vessels
(expulsive hemorrhage).® This ex-
travasation will persist until the in-
traocular pressure equals that of the
leaking vessel. Treatment strategy,
then, aims at raising the intraocular
pressure to a sulficient lewvel
promptly before too much of the
intraocular volume is expelled.

The flowchart in Table 9.1 shows
the decision-making criteria for the
intraoperative management of vit-
reous prolapse. If there is the least
suspicion of expulsive hemorrhage,
the incision should be closed at
once and secured against the fur-

ther expulsion of vitreous. Only
then may the situation be assessed
in detail. First, any external de-
forming factors are eliminated.
Subsequent measures are deter-
mined by the intraocular pressure:

IT the pressure fafls after elimina-
tion of the external factors, the pro-
lapse obviously was caused by
them. The incision may be re-
openad, and further measures con-
sist in evacuating the herniated wvit-
reous. The essential problem is one
of volume.

If the intraccular pressure is high,
choroidal hemorrhage is presumed,
and the incision should remain

Table 2.1

closed. Further measures are di-
rected toward lowering the pressure
in the retrochoroidal space while
raising the pressure in the vitreous
chamber. The essential problem is
one of pressure.

* The rate of expansion of the retrochoroi-
dal space depends on the pressure in the
blecding vessel. Thus, the rate of vitreous
prodapse is high with bleeding from the
larger ciiary arteries but 15 much slower
with venous bleeding.

Vitreous prolapse

Etiology unclear
Close wound
Pressure nu.,____‘q_‘__
Low: Exiernal cause High: Internal cause
L] !
Reopen wound I Keep wound closed
| !
Remove vitreous from target Lower pressure in
compartment X mbclim:aidal_spaae :
Prevent recurrence af prolapse Raise pressure in vitreous space
Replace volume removed Replace vitreous pressure chamber
Problem: Problem:
Volume Pressure




9.3 Anterior Vitrectomy
for Vitreous Prolapse
Caused by External Factors

The anterior vitrectomy consists of
four phases (Fig. 9.5):

- removal of extraccular vitreous;

~ removal of vitreous from the
wound surfaces;

— removal of vitreous from the an-
terior chamber;

— clearing of an additional volume
(“safety zone™) adequate to pre-
vent postoperative recurrence.

Fig. 9.5, Parts of a vitreous prolapse re-
moved by anterior vitrectomy

{ Extraccular prolapse

2 Prolapse within the incision

3 Prepupillary prolapse

4 Retropupillary safety zone (see Fig. 9.4)

>
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Extraocular vitreous is removed
as close to the ocular surface as pos-
sible so that all the prolapsed tissue
is excised. The technique of this
phase varies according to whether
the incision is closed or open.

In a tightly closed incision the
prolapsed vitreous is incarcerated
between the wound lips, and trac-
tion on its exterior portion will not
be transmitted into the eye interior.
Therefore, maximum traction on
the prolapse is safe and can be used
for exploiting the retractile ten-
dency (sce Fig. 2.64) to place the ex-
cision as close to the ocular surface
as possible, The scissor cut is made
directly over the wound, where sec-
tility is greatest owing to the incar-
cerated tissue; i.e., the cut is made
far from the pgrasping sponge
(Fig. 9.6b).

With an open incision, any trac-
tion on the prolapse may jeopardize
the intraocular tissues, so all mea-
sures should involve a minimum of
traction. Sponge swabs grasping the
prolapsc should be lifted just
enough to allow scissors to be ap-
plied; thercafter they are held sta-
tionary. The scissor cut is made ad-
jacent to the sponge (Fig. 9.6c),

In each of the two siluations
above, different means are used to
cantrol the extent of the vitrectomy.
With a closed incision, the quantity
of excised wvitreous can be in-
fluenced by fraction to the prolapse.
But with an open wound, the ex-
cision is limited basically to vitre-
ous that is adherent to the sponge,

so the extent of the excision is in-
creased by repearing the grasping
and cutting maneuver.

Vitreous removal from the wound
surfaces is effected by applying out-
ward or inward traction. For an ab
externe removal, the upper part of
the prolapse is freed by elevaling
the upper flap of the incision. Then
the prolapse itself is grasped with
sponge swabs and wiped from its
attachments with the lower wound
surface. At the wound angles, how-
ever, the upper flap cannot be
raised enough to provide sufficient
space for maneuvering the sponge.
Thus, removal of vitreous incarcer-
ated at the angles may require a lat-
eral extension of the incisions

Fig. 9.6. Removal of prolapsed vitreous
from the outer surface of the eve

a The vitreous is grasped with a sponge
swab right at the incision so that the pro-
lapse can be resected as close to the ocular
surface as possible.

b If the incision has been closed, the vitre-
ous is lifted with the sponge and put on
maximal streich to exploit s retractile
tendency (farge arrow). The scissors are
pressed close fo the ocwlar surface when
the resection is performed (small arrow).

¢ Il the incision has remained open, the
vitreous s lifted only slightly, and the
scissors are applied cfose o the sponge.
The intent is merely to free the vitreous
adherent to the sponge from its interior
connections while exerting as little traction
as possible (resccted tissue: Gray)
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Fig. 2.7. Freeing vitreous incarcerated be-
tween the wound lips. Extension of the
wound for gaining access (o the lateral
edges of the prolapss.

a Viltreous is incarcerated 1o the ouler-
most corners of a wound with a given
length L.

5, : Hinge axis,

(Fig. 9.7a). The new hinge axis will
then allow the flap to be raised
above the lateral borders of the pro-
lapse (Fig. 9.7b, ¢), reducing fric-
tion and facilitating the lysis ol ad-
hesions, and all wiping maneuvers
with the sponge can proceed from
clean wound surfaces toward the
prolapse. Vitreous removal by in-
ward traction relies on an indirect
transfer of forces. But this transfer
is hampered by the extreme compli-
ance of the vitreous, so forces are
most effective when applied at sites
where the compliance of the vitre-
ous is reduced by other tissue (i.e.,
where the vitreous surface is cov-
ered by iris, Fig. 9.8) or by an in-
strument (e.g., an air bubble, Figs.
9.9, 9.10).

When vitreous is removed from
the anterior chamber, unnecessary
traction can be avoided only when

b The extension moves the hinge axis
from 5, to §;. The new hinge position
allows the upper wound surface to be
raised from the lower wound surface
beyond the lateral edges of the prolapse;
now the wound surfaces lateral to the pro-
lapse are free of vitreous. Further with a
maore posterior position of the hinge, the
corneal endothelium on the fold is moved
away from the range of action of the
sponge swab.

the grasping and cutting instru-
ments are introduced into the
chamber. Vitrectomy with sponge
and scissors basically follows the
technique shown in Fig. 9.6¢, ex-
cept that there are greater space
limitations, and expansion of the
sponge threatens surrounding tis-
sues (Fig. 9.11a). Providing suffi-
cient space for safe mancuvering
may require wound extension,
which not only will give better ac-
cess for insertion of the instruments
but will also protect the endothe-
lium at the hinge fold by moving
the hinge axis out of the danger
zone for manipulations (Fig. 9.7b).
All vectors of instrument motion
are directed away from the posteri-
or corneal surface.

The wuse of a suction cutier
(Fig. 9.11) largely ecliminates the
problem of restricted space. Trac-

¢ Clearing the vitreous adhesions begins
by wiping the sponge from the vitreous-
free wound surfaces toward the center of
the prolapse. The optimum direction lor
this action is parallel to the wound line
for separating the adhesion (4) and hori-
zontally away from the wound margins for
applying traction (#). Motion toward the
wound (C) or upward (toward the upper
wound surface, £) jeopardizes the endo-
thelium

tion ¢ffects are minimized by using
a high cutting frequency.’

For the removal of retroiridal vit-
reous, the instruments must be in-
serted behind the iris. The sponge-
and-scissors technigue requires that
the incision be widely opened so
that the hinge axis is beyond the
pupil margin (i.e., far more than
180°).

T The relationships between cutting fre-
quency and suction are discussed on p. 84,
A traction-free vitrectomy 15 imitiated at
a high cutting frequency, and the fre-
quency is gradually reduced uniil a suction
effect is apparent.

¥ This method may be used, therefore,
when vitrectomy is performed in conjunc-
tion with a perforating keratoplasty.



Fig. 9.8, Freeing incarcerated vitreous with
a spatula toward the inside. With the
wound closed, a spatula is inserted be-
neath the prolapse. For access there must
be an adequate distance (D) from the inte-
rier wound opening to the iris root.

a Principle of the method : A slender spat-
ula is passed beneath the prolapse and
swepl toward the center of the anterior
chamber.

L

Fig. 9.10. Use of double air bubble in very
compliant vitreous

a The vitreous may be so comphant that
an air bubhble placed beneath the incarcer-
ation (i.e. at the chamber angle) merely
stretches it without extracting 1l from the
incision.
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b A spatula thin enough to be introduced
into the narrow interspace between the in-
ner wound lip and chamber angle presents
such a small surface arca that the vitreous
structures may yield to the spatula more
readily than the vitreous adherent to the
wound surfaces. Thus, the sweeping ma-
neuver is more effective when the deep sur-
face of the prolapse is covered by everted
iris, and the spatula can engage against
its compact surface

b Vitreous compliance is exhausted by in-
jecting a second large bubble above the
incarceration (i.e. between the corneal
dome and the surface of the prolapse).

Fig. 9.9. Freeing the incarcerated vitreous
with an air bubble

a If iris does not cover the vitreous sur-
face, an air bubble can be used as a *“bul-
lous™ spatula to apply force to the pro-
lapse more diffusely.

b The cannula 15 passed below the pro-
lapse, and air is injected

2

¢ Thus immohilized, the incarcerated vit-
recus can be pulled from the wound with
a sweeping motion of the cannula. The
two bubbles will coalesce when the incar-
ceration is relieved
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Fig. 9.11. Evacuation of vitreous from the
anterior chamber. Removal of prepupillary
vitreous (inser).

a A large incision is required for insertion
of the sponge swab and scissors; the space
must also be suflicient for the anbicipated
expansion of the sponge. Mations of the
sponge parallel to the iris plane, outward
(A}, and laterally (&) pose the least danger
1o the endothelium, Motion directions in-
ward or upward (Back arrows) are the
most hazardous.

b Use of a suction cutler. Motion of the
instrument is toward the pupil so that no
vitreous is dragged against tissue surfaces
te which it could adhere. The incision is
held open so that air can enter and Facili-
tate evaluation of the extent of the anteri-
or vitreetomy, However, the aspiration
port of the cannula should not come in
contact with air and should remain sur-
rounded by fluid; otherwise air would pet
into the tubing system

Fig. 9.12. Removal of vitreous from the vit-
reous chamber. Resection of retropupillary
vilreous (o prevenl postoperative relapse
into the anterior chamber (sece Fig. 9.4).

a Insertion of the suction cuitter behind
the pupil. To avoid the aspiration of pe-
ripheral vitreous, the tip should not stray
from the central axis of the globe. Air is
allowed to enter through the open incision
to replace the aspirated volume,

b Air as an indicator: Due to surface ten-
siom, air displaces the vitreous fibers back-
ward, and the witreous [ace becomes
spherically concave.

¢ If the air is subsequently replaced by
Muid, the vitreous fibers will move forward
again and reassume their anatomic posi-
tiom. This “fluid indicator™ mancuver
thus demonstrates that the excision has
cleared less vitreous than the “air indi-
cator™ suggesied




the other

Suction cutters, on
hand, can be introduced deeply
through a small incision (Fig. 9.12).
Retinal traction during the vitrec-
tomy is avoided by keeping the tip
opening close to the axis of the
globe, This reduces the risk of as-
pirating vitreous cortex (i.e., the
whaole cortex in a nondetached vit-
reous, or the cortex at the vitreous
base in a detached vitreous).”

Vitreous adhering to wound sur-
Sfaces cannot be cleared with suction
cutters, so when the operator has
completed the deep vitrectomy he
should reexplore the wound with
sponge swabs to confirm that the
surfaces and corners of the incision
are clear.

Visual monitoring of the extent of
the vitrectomy is difficult in a wa-
tery or viscoelastic medium due to
lack of contrast with the transpar-
ent vitreous structures.'® The ex-
tent of the excision can be assessed

>
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by indirect signs such as displac-
ment or deformation of adjacent
tissues by relatively solid vitreous
structures or movements imparted
by instrument manipulations — but
the absence of these signs does not
prove that the vitrectomy is com-
plete.

A more reliable method of defin-
ing the evacuated space 15 by space
occupation with air. This is done in
anterior vitrectomy by holding the
incision open and allowing air to
enter and replace the aspirated vit-
reous. The depth of the excision is
then evaluated by noting the loca-
tion and shape of the residual vitre-
ous surface.!' However, air may be
deceptive as an indicator because
the surface tension of the air bubble
displaces the vitreous fibers (Fig.
9.12b), which later reassume their
original position aflter the air has
been absorbed and replaced by

aqueous. Consequently the extent

Fig. 9.13. Criteria for evaluating the extent
of the vitrectomy

a Mondetached vitreous. The s (and, if
present, the perforated lens capsule) are
exposed to the open air. If the underlying
meniscus is flat at its cenler, it signifies
a pool of watery Muid over the completed
vitreclomy.

b Dwetached vitreous. A pool of watery
fluid remains behind the remnants of the
vitreous base. The fluid surface is level.'?

¢ Absence of compensatory air inflow,
The lack of air inflow during vitrectomy
15 2 warning sign. It signifies that the viire-
ous 15 coming forward, and preretinal vit-
reous cortex may move into range of the
suction tip. This is caused by deformation
of the vitrcous compartment by a risc of
choroidal or orbital pressure.

d Air injection with a closed wound.
While air entering an open chamber serves
only as an indicator for the aspirated Muid
volume, air injected in the presence of an
airtight wound has an entirely different
function: It forms an artificial pressure
chamber able (o exerl counlerpressure
against external forces. However, its de-
forming effect on surrounding structures
makes it a poor indicator of vitreous to-

pography

of the vitrectomy may prove to be
much smaller postoperatively than
it appeared at operation. To con-
firm that a vitrectomy has been car-
ried to the desired depth, fuid may
be injected when the apparent tar-
get  depth has  been  reached
(Fig. 9.12¢). The residual vitreous

* This operation contrasts with posterior
vitrectomy, where surgery is performed
close to the retinal surface and the tip
opening may be placed close to the retina
to peel away vitreous and membranes.

% Recall that anterior vitrectomy, unlike
posterior vitrectomy, is performed on nor-
mal vitreous that 15 completely transpar-
ent.

"' In anterior vitrectomy, therefore, intial-
Iy no flwd is mfused for volume replace-
menl.

12 When the resection of detached vitreous
reaches the retrovitreous space during the
vitrectomy, the rate of air inflow increases
abruptly due to the faster evacuation rate
of the watery retrovitreous fluid (lower re-
sistance to aspiration) compared with the
vitreous,
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will level off in the injected fuid
medium.  Additional  vitrectomy
may then be performed if need be,
and this maneuver can be repeated
several times, When there is no
more vitreous below the air bubble,
only watery fluid, the interfacial
meniscus will flatten out and the
fluid level will appear flat-surfaced
at the center (Fig. 9.13).

An absence of air inflow through
the open incision during anterior
vitrectomy is a warning sign that
there is an elevated pressure in the
vitreous space as a result of choroi-
dal or scleral compression (Fig.
9.13¢). Vitreous cortex then may
bulge toward the center and be-
come caught by the suction cutter,
posing an imminent threat to the
retina. The remedy is to produce a
counterpressure  against  the de-
forming forces by restoring the
pressure chamber of the vitreous,
This is done by closing the wound
and injecting air to create an artifi-
cial pressure chamber (Fig. 9.13d).

9.4 Management
of Vitreous Prolapse Caused
by Internal Hemorrhage

With bleeding from choroidal ves-
sels, the virtual subchoroidal space
expands and may cause expulsion
of tissue from the eye (Figs. 9.14a).
The degree of the expulsion de-
pends on the point in the process
at which the operator is able to ef-
fect wound closure.

The rate of the prolapse, the nec-
essary speed of the operator’s re-
sponse, and the necessary quality of
the wound closure depend on the
pressure in the subchoroidal space,
and thus on the pressure in the
bleeding vessel (arterial or venous).

The surgeon directs his efforts to-
ward raising the intraccular pressure
above the pressure level in the sub-
choroidal space and maintaining
that pressure until the pressure in

Fig. 9.14. Management of expulsive hemor-
rhage

a Mechanism of expulsive hemorrhage:
Rupture of a choroidal artery (CH) allows
extravasation into the subchoroidal space,
the pressure in this space nising (o the pres-
sure of the arterial blood. The pressure
in the open globe being lower, the newly
crealed subchoroidal chamber can expand
and expel the ocular contents out through
the wound.

b Initial phase of management (/): Resto-
ration of the intraocular pressure
chamber. The outfllow resistance from the
anterior chamber is increased by perform-
ing a watertight wound closure. This al-
lows the intrancular pressure (o rise again
to the level of the arterial pressure, arrest-
ing the hemorrhage.

¢ Phase two (2): Evacuation of the sub-
choroidal chamber through a sclerotomy.
Phase three (3): The intraocular pressure
must be kept high to avoid further extra-
vasation from the damaged vessel. This is
done by implanting an artificial pressure
chamber in the form of an air bubble



the subchoroidal space can be low-
ered. Any measure that lowers the
intraocular pressure  beforechand
{e.z., intrabulbar vitrectomy) will
intensify the choroidal hemorrhage
and worsen the situation.

The first step is to increase the
outflow resistance from the vitreous
chamber by effecting a secure
wound closure (Fig. 9.14h)'?. The
second step is to lower the outflow
resistance from the subchoroidal
space by incision of the sclera. The
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third step is to raise the pressure
in the vitreous space to evacuate the
opened subchoroidal chamber. This
is accomplished by injecting air as
an arrificial pressure chamber (Fig,
9.14¢). The injection is continued
{or repeated with each step) so that
the total intraocular pressure dur-
ing all maneuvers remains higher
than the pressure in the leaking ves-
sel.

Once the pressure in the subcho-
roidal space definitively has been

brought to atmospheric, the initial
incision may be reopened for re-
forming the anterior segment (ante-
rior vitrectomy, repositioning of the
iris, etc.).

"3 The urgency of the intervention for ar-
terial hemorrhage makes it advisable to
preplace sutures for all intraccular proce-
dures. These safety swtures will allow for
rapid wound closure, provided they are
strong enough to withstand the arieral
pressure.



	Nächste Seite 10: 
	Nächste Seite: 
	Seite 2: Off
	Seite 3: 
	Seite 4: 
	Seite 5: 
	Seite 6: 
	Seite 7: 
	Seite 8: 
	Seite 9: 
	Seite 10: 
	Seite 11: 

	Vorherige Seite: 
	Seite 2: Off
	Seite 3: 
	Seite 4: 
	Seite 5: 
	Seite 6: 
	Seite 7: 
	Seite 8: 
	Seite 9: 
	Seite 10: 
	Seite 11: 

	Vorherige Seite 1: 


