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A small gap between the ends of the cerclage tape, which
exit at 5 o’clock and 7 o’clock, allows for easier cinching
and tightening.
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A stepwise approach to
cervical cerclage

O Effective cerclage can be accomplished using
a simple, standardized technique that emphasizes
anatomic landmarks and high placement of the tape

Katrin Karl, MD, and Michael Katz, MD

lacement of a suture around an in-

P competent cervix to prevent pre-

mature pregnancy loss was first

described more than 50 years ago*—but the

few randomized studies that have been pub-

lished (all of them in the past decade) devote
very little attention to technique.*”

Are we to assume, then, that over more
than 50 years, no modifications to technique
have been devised?

Are we to assume as well that in the two
largest randomized studies to date, which in-
volved 266 cerclages inserted in 27 different
medical centers over more than 4 years,>” all
cerclages were inserted in an identical man-
ner using the same technique originated
more than half a century ago?

In this article, we lay out five principles
to achieve effective cerclage and describe
a stepwise approach to technique. This
technique is based on our experience with
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approximately 2,000 cerclages performed in
a single medical center. We emphasize ana-
tomic landmarks and surgical principles that
are based on the published literature as well
as our personal experience.

Five principles of

effective cerclage

Place the cerclage as high as possible
In the original paper on cerclage, McDonald
emphasized the need to place the suture as
high as possible to be as close as possible to
the level of the internal cervical 0s.?

Zilianti and colleagues elegantly de-
scribed how—in the absence of cerclage—
cervical tissue begins to change at the level of
the internal os, forming a funnel that advanc-
es downward in the shape of the letters “Y,
“V) and “U”® If we accept this notion, then the
only way to prevent further shortening from
the top down is by placing a high cerclage.

Studies have demonstrated improved
pregnancy outcomes after placement of a
high cervico-isthmic cerclage following fail-
ure of a “conventional” low cerclage.>!°

Place the cerclage adjacent to the
cervical stroma

Macroscopic and microscopic visualization of
the cervix reveals the following main layers:
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FAST
TRACK

Place the cerclage
near the inner
cervical stroma and
include as little as
possible of the
surrounding

tissue
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EEEEA Clamping of the cervix

EEER Anatomic landmarks

Clamp the anterior and posterior lips of the cervix
and tug them lightly and steadily in an outward
direction.
|

o epithelium/mucosa, which covers the
deeper connective tissue known as cervi-
cal stroma

« cervical stroma, which may be divided into
two zones: 1) a superficial, subepithelial
zone that appears histologically as loose
stromal bands and 2) a deeper, dense col-
lagen layer.

It is the dense collagen layer of the cervi-
cal stroma that affords most of the resistance
to forces of deformation, whereas the loose
stromal layer and the epithelium above it slide
easily over the deeper stroma. Including too
great a proportion of these “slippery” compo-
nents within the cerclage could increase the
risk of displacement and failure.!"*?

Shirodkar was the first to suggest that
the mucosa and submucosa be excluded
from cerclage,' and a detailed submucosal
cerclage insertion was described by Fahmy
more than 30 years ago.”* We support his rec-
ommendation that cerclage placement be as
close to the inner cervical stroma as possible
and that it include as little as possible of the
surrounding tissue.
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Cerclage is facilitated by orientation to the following
landmarks; A. cervico-vesical fold; B. posterior
fornix; C. cervical stroma; D. cervical mucosa.
|

Take three encircling cervical “bites”

In his original publication, McDonald de-

scribed “five or six bites with the needle” to

encircle the cervix.? Later authors usually de-

scribed four encircling steps, but no reliable

study has challenged the original dogma.

Although we lack science to favor one

approach over another, common sense sug-

gests that three bites (versus four or five) of-

fer the following advantages. They:

o produce less penetrating injury

e require less manipulation of the cervix

¢ are simpler and quicker to perform

« offer less opportunity for the cerclage tape
to get twisted (a flat tape provides for better
distribution of the load)

¢ permitasmall gap between the two final exit
points of the tape (at 5 o’clock and 7 o'clock),
which allows for easier cinching and tight-
ening of the cerclage (FIGURE 1, page 30).

Place the knot at 6 o’clock

Both Shirodkar! and McDonald? described
placement of the knot (or approximation
of the “ends”) at 12 o'clock, anteriorly.

CONTINUED ON PAGE 34
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TRACK

Place the knot
of the cerclage
at the back

of the cervix

at the 6-o’clock

position

34

CONTINUED FROM PAGE 32

S Cervico-vesical fold

The black line indicates the location of the fold.

However, this approach can complicate
removal if strong pressure is applied to
the cerclage or if it is covered by tissue. At-
tempts to remove the cerclage can result in
bladder injury.

For these reasons, we prefer the ap-
proach described by Caspi and colleagues,
who placed the knot in the back of the cervix
at 6 o'clock." In that location, the surgeon
can reach as high as desired, and there is no
risk of organ injury during removal.

That said, it should be noted that re-
moval of a cerclage with a knot at 6 o'clock
is more difficult than removal of one with a
knot at 12 o’clock—but the convenience of
the operator should be secondary to safety
and efficacy of the cerclage.

Place a figure of 8 around the
cerclage knot

Because of the proximity of the bladder
anteriorly, there is a limit to how high one

can place the cerclage anteriorly. However,
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EELGEE Roof of the posterior
fornix

This landmark is delineated in black.
|

in the back of the cervix, one can place the
cerclage much higher without risk of in-
jury. This approach sometimes will result
in downward forces on the posterior part
(where the knot is) and occasionally may
cover the knot with tissue from the poste-
rior vaginal fornix.

For these reasons, we propose securing
the knot of the cerclage tape to the poste-
rior surface of the cervical “core” by placing
a figure of 8 using bright blue Prolene #1
(Ethicon) to prevent slippage and help call
attention to the knot when the time for re-
moval comes.

Stepwise surgical technique
Use a weighted speculum to retract the
posterior-inferior vaginal wall. Have an
assistant hold one or two right-angle re-
tractors to retract the other aspects of the
vaginal wall, including the bladder ante-
riorly, as needed.

obgmanagement.com

PHOTOGRAPHS COURTESY OF MICHAEL KATZ, MD



PHOTOGRAPHS COURTESY OF MICHAEL KATZ, MD

EEEA Anterolateral view

The pericervical mucosa (black arrow) after
application of an Allis clamp.

2

(&) I 2

Clamp the anterior and posterior lips
of the cervix and tug them lightly—
at all times—in an outward direction
(FIGURE 2, page 32).

Retract and release the bladder sev-
eral times using a right-angle retractor
for more accurate identification of the
cervico-vesical fold (FIGURES 3 and 4,
pages 32 and 34). Note the distance from
the external os to the cervico-vesical fold;
it should be 2 cm or farther. (If it is less
than 2 cm, another type of cerclage may
be preferable.)

Identify the roof of the posterior fornix
(FIGURES 3 and 5, pages 32 and 34).
Using Allis clamps bilaterally, clamp
the soft tissue covering the cervical
core (stroma), between the cervico-
vesical junction anteriorly and the
superior point of the posterior fornix pos-
teriorly. This is a cardinal step because
it separates the core from the mucosal/

obgmanagement.com

Ensure equal
distribution of the tape

After taking three bites of tissue, ensure that the
ends of the Mersilene tape are of equal length on
each side.

submucosal elements (FIGURE 6). (Help-
ful hint: To achieve optimal placement of
the lateral Allis clamps, place the open
clamp ever so slightly to one side of the
middle of the cervix. As you close the in-
strument, let the clamp slide off the cer-
vical core until it is locked adjacent to it.
This takes the soft tissue and supporting
blood vessels out of the operative field.)
6 Take three bites, 1 mm in depth,
through the cervical core using a
5-mm Mersilene tape and a blunt-
tipped needle (RS21; Ethicon). One
bite should encompass 12:30 to 11:30
anteriorly. Another bite should go in at
3 o'clock and out at 5 o’clock, and anoth-
er bite should go in at 9 o’clock and out at
7 o’clock (FIGURE 1, page 30). (Helpful
hint: Ensure that the direction of the pull
always is a direct extension of the pas-
sage through tissue in small steps and
not an outward direction toward the
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FAST
TRACK

Ensure that the ends
of the cerclage tape
are of equal length
on each side before
tying the knot
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FAST
TRACK

Place a figure-
of-8 stitch around
the knot of the
cerclage to anchor
it and prevent
displacement

36

EELEEE Tying the cerclage

Make the first tie as close as possible to the cervical
core so that it creates a visible, and palpable,
depression in the soft tissue at the area of the knot.
Inset: Cerclage tie secured by a figure of 8.
|

operator. An instrument such as a curved
Mayo clamp should be placed at the
point of the needle’s exit to reduce the
risk of injury. At the conclusion of the
three bites, the Mersilene tape should be
the same length on each side, exiting at
5 o'clock and 7 o’clock, as stated earlier
[FIGURE 7, page 35].)

7 Once the tape is of equal length on both
sides, closely encircling three sides of the
cervical core, empty the bladder with a
catheter to ensure the presence of clear
urine. Bloody urine could be an indica-
tion for cystoscopy to rule out bladder
injury.

8 Cut the needles off of the tape and tie the
cerclage in three ties, the first one be-
ing a surgical tie. After tying the first tie,
ensure proper tension by pressing gently
with the index finger up and down on the
knot; if it is properly tensioned, it will not
be displaced by this movement. (Helpful
hint: There is no clear indication of how
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EEGEE Mark the cerclage

Place a figure of 8, using bright blue Prolene #1,
around the knot of the cerclage, securing it to the
posterior surface of the cervical core.
]

tight a cerclage should be tied. We sug-
gest making the first tie as close as possi-
ble to the cervical core to create a visible,
and palpable, depression in the soft tis-
sue at the area of the knot [FIGURE 8]).

9 Trim the ends of the tape to 3 cm to fa-
cilitate easy identification and manipu-
lation at the time of removal. Place a
figure of 8, using bright blue Prolene #1
(Ethicon), around the knot, securing it to
the posterior surface of the cervical core
(FIGURE 9). The tape should encircle the
firm part of the cervix near the internal
os, as shown by transvaginal ultrasonog-
raphy in FIGURE 10 (page 37). (Helpful
hint: Place surgical gauze under pressure
around the cervix to support hemostasis
after removal of the clamps. Remove the
gauze approximately 30 minutes after the
procedure.)

Technique is applicable to

most cerclage procedures

One potential limitation of this tech-
nique is the fact that it is based on surgical
experience in a single center, although it
includes more than 2,000 operations per-
formed at that center. Therefore, we lack data
on the ease of teaching and reproducing this
technique. Nevertheless, our approach in-
corporates various elements that previously

obgmanagement.com
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EEGEEE Final placement

The cerclage tape should encircle the firm part

of the cervix near the internal os, as shown by
transvaginal ultrasonography.
|

were proposed to enhance the effectiveness
of cerclage. It likely will be applicable to most
cerclage procedures, with the exception of a
few unique cases. These unique cases—most
of them involving the failure of convention-
al cerclage—may require more elaborate
technique.

As for data on the location of biome-
chanical stresses on cervical tissue during
pregnancy, the literature indicates that the
forces of maximum deformation begin in-
ternally at the level of the cervico-uterine
junction.' If not successfully resisted, these
forces will proceed down along the cervical
canal and could lead to premature pregnan-
cy loss.

Although the superiority of a high cer-
clage has not yet been proven clinically, it
appears to be more effective than low place-
ment because it is more likely to provide sup-
port at the right location.

As pregnancy progresses, the challenge
to the cervix increases—not only because of
increasing uterine volume but also because
of greater uterine activity. Both raise the risk
of cerclage slippage and displacement.'® To
address these issues, several investigators
proposed an approach that excludes the slip-
pery mucosal layer.314

The original Shirodkar cerclage and its
modifications—but not the McDonald cer-
clage and its subsequent modifications—

obgmanagement.com

included an “anchor” suture attaching the
cerclage band to the firm cervical stromal
layer as a means to prevent downward slip-
page and displacement.! It remains to be
seen whether this addition of a figure of 8
using nonabsorbable suture, as proposed
here, is indeed effective.

We believe that, if a standardized way to
perform effective cerclage can be agreed upon,
we also might devise a better way to compare
results based on proper patient selection. @
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