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Meltzer’s knot

B INTRODUCTION

Today, endoscopic surgery is rapidly becoming a popular
alternative to traditional procedures for a variety of
diseases. Most of the endoscopic procedures may require
the utilization of laparoscopic suturing at one point
or the other. Laparoscopic suturing aids the surgeon
in approximating tissues and control of hemostasis.
Endoscopic suturing is technically challenging and is
a major source of discouragement for many aspiring
endoscopic surgeons and even the young endoscopic
surgeons. However, it is a popular saying in endoscopic
surgery that there is no future without suture. The ability
to suture laparoscopically opens the door to perform
more complex surgical procedures. The implication
is that many operations that have traditionally been
performed at laparotomy may now be accomplished
laparoscopically.

In the works of Champion et al. and Nduka CC et al.,
the importance of laparoscopic suturing and the need for
the aspiring endoscopic surgeons to appropriately learn
the art could not have been more succinctly discussed.

Meltzer’s knot is a type of extracorporeal knot which
was first described by Meltzer, a prominent endoscopic
surgeon in 1991 Tubingen, Germany. It is basically a
modification of Roeder’s knot; hence, many authorities
also refer to Meltzer’s knot as a modified Roeder’s knot.
Meltzer’s knot is much stronger than the original Roeder’s
knot. Meltzer recommended use of polydioxanone suture
(PDS) for tying the Meltzer’s knot because of the ease with
which the knot can be slipped into the body cavity because
holding and tensile characteristics of the extracorporeal
slip knots depend on the type of ligature material used and
the type of knot applied.

In terms of its application and usefulness in
extracorporeal suturing, Meltzer’s knot has superseded
Roeder’s knot because it is much stronger than the
original Roeder’s knot. Meltzer’s knot basically has three
components:

1. Two hitches
2. Three winds
3. Two halflocking hitches. It can be also described as:

a. Double initial half knot

b. Three and a half round turns over the limbs of the

loop

c. Double second half knot

d. Careful stacking of turns between the knots

e. Sliding in position by push rod

This can readily be remembered by the mnemonic
2:3:2 (compared with 1:3:1 of Roeder’s knot). Various
techniques and steps of making the Meltzer’s knot (and
other modifications) and other extracorporeal knots have
been described at various points in time. However, the
choice will depend on the skill of the surgeon and the
clinical situation at hand.

B APPLICATION OF MELTZER’S KNOT

Presently, Meltzer’s knot is used by many surgeons to tie
free structures, especially within the abdominal cavity. For
example, Meltzer’s knot is quite popular for ligating the
base of the vermiform appendix after the mesoappendix
has been excised. Meltzer’s knot is also very useful in tying
the medial end of the cystic duct during cholecystectomy
and to fix the cystic duct drainage cannula after transcystic
clearance of ductal stones. The Meltzer’s knot is also
useful in tying vascular pedicles as it can be pushed
down unto a pedicle, for example, for suturing uterine
artery pedicle and large infundibulopelvic ligament. It
can also be used with great advantage for reconstructing
the uterus after myomectomy and for colposuspension.
In general, extracorporeal knots are preferred during
ligature in continuity of large vessels, suturing in areas of
limited access where the working space is restricted and
in the approximation of edges of defects, where the force
required to approximate the edges is substantial.

M ADVANTAGES OF MELTZER'S KNOT

= Meltzer’s knot gives a much secured knot and thus
reduces the chances of risks of slipped ligature
compared to Roeder’s knot.

= In good hands, it reduces the overall operation
time because it obviates the need for complex
maneuvers of intracorporeal knots and yet it offers a
very stable knot.

= Meltzer’s knot can be used with confidence even with
slippery material such PDS; because of more hitches, it
is more secure.

B DISADVANTAGES OF MELTZER’S KNOT

= Meltzer’s knot has more hitches and half knots and
overload large amount of suture that is pushed through
the needle tract.

= Suture can get fractured by some knot pushers.

= It may cause low-volume air leak as the suture passes
through the trocar.



= The knot pusher may become dislodged from the
suture during transit into the abdominal cavity.

= There has to be a wide range of sutures as some sutures
do not slide well.

= [trequires close cooperation between the surgeon and
assistance and this may lead to a tedious and more
time-consuming surgery.

s [t is difficult to loosen if the surgeon wants to modify
the tension on a ligated tissue.

B STEPS OF MELTZER’S KNOT

Method of Making Extracorporeal Meltzer’s
Pretied Loop for Free Structure Like Appendix

Figures 1 to 10 deal with the abovementioned method as
follows.

Fig. 1: The shorter limb on the right hand over the longer limb on
the left hand of the surgeon.
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Method of Making Extracorporeal Meltzer’s
Knot for Continuous Structure

Intra-abdominal Component of Extracorporeal
Meltzer's Knot

See Figures 11 to 18.

Il CLINICAL APPLICATION

Appendicectomy by Meltzer’s knot are described through
Figures 19 and 20.

TASK ANALYSIS OF EXTRACORPOREAL
KNOT FOR CONTINUOUS STRUCTURE

= The length of suture for extracorporeal knot in
continuous structures is 90 cm.

= Before commencing the extracorporeal knot for
continuous structures, create a surgical window by
dissecting the tissue plane at the desired ligation site.

= Secure one end of the 90 cm suture with the Maryland
instrument. Feed and conceal one third of the Maryland
and suture within the 5 mm reducer. Then, introduce
both the Maryland and suture simultaneously through
a 10 mm port.

= Introduce an atraumatic grasper through another 5
mm port.

= Guide the suture through the surgical window and
have it grasped by the atraumatic grasper.

= The camera operator plays a pivotal role here. Ensure
the light cable is directed to the right and illuminates
the target area, showcasing the tip of the Maryland
instrument to the surgeon.

Figs. 2A and B: The first hitch is being taken on long-standing thread by passing the tail end
between the two limbs from below upward.
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Figs. 4A and B: The first wrap is being taken by passing the tail end beneath both the limbs and the first wrap is being accomplished
by turning around both limbs and completed by pulling the tail snug fit.

Transfer the suture from the grasper back to the
Maryland instrument.

Feed the suture inside the abdominal cavity at least
four times using the atraumatic grasper, bringing in a
total of 20 cm of suture length inside the abdomen.
Throughout the suture-feeding process, the camera
operator should focus the telescope on the tip of the
cannula.

With each feeding, pull a minimum of 5 cm of suture
inside.

Once the suture feeding is complete, reposition the
grasper between the suture loop and tissue.

Use the Maryland instrument to guide the suture out,
keeping the grasper in place between the loop and the
tissue.

While extracting the suture, ensure that the grasper
remains steady between the suture to prevent tissue
damage due to shearing.

After the tail end of the suture is outside the reducer,
instruct the assistant to place their finger on the washer
of the reducer, between the two suture ends, to prevent
gas leakage.

Proceed to tie the extracorporeal knot and the
assistant’s finger should continue to cover the reducer
to prevent gas leakage.

You have the option to use any of the extracorporeal
slip knots (Roader’s, Meltzer’s, or Mishra’s knot) based
on the diameter of the structure and the quality of your
suture material.
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Figs. 5A to C: The second wrap is begun by passing the tail end beneath both limbs, turning around
both limbs and then completed by pulling the tail end.

Figs. 6A and B: The third wrap begun by passing the tail end beneath both limbs, turning the tail end around both limbs and then
completed by pulling the tail end.
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Figs. 7A and B: The first locking half knot is begun by passing the tail beneath the right limb and then passing the tail in a loop formed
by the tail against the long limb and it is the then completed by pulling the tail to snugly fit the knot.

7

Figs. 8A and B: The second locking half knot is begun by passing the tail beneath the long limb and then passing the tail through the
loop formed by the tail against the long limb and then finally completed by pulling the tail to snuggly fit the knot.

Feed the suture from the head end of the Bhandarkar
knot pusher and pull it out from the tail end of the knot
pusher.

Reverse feed the knot pusher into the 3 mm reducer.
Introduce the knot pusher and reducer into the 5 mm
reducer, having the assistant remove their finger from
the reducer. Push the knot pusher into the abdomen
under visual guidance.

Push the knot pusher while pulling the suture to
shorten the loop.

Position the tip of the knot pusher where you intend to
tie the knot.

The knot will naturally slide to the desired location
where you want to tie it, aligning with the tip of the knot
pusher.

The pushing of the knot pusher and pulling of the
suture should be done delicately to ensure the structure
remains unaware of the ligation process.

After tightening the knot three times consecutively,
retract the knot pusher and 3 mm reducer. Introduce
hook scissors from the same port and cut the suture,
leaving a 1 cm tail.

Extracorporeal knots are robust, and one knot is
adequate for securing continuous structures such as
the cystic duct, cystic artery, renal artery, and splenic
artery.

M DISCUSSION

The significance of extracorporeal knots, particularly
Meltzer’s knot, cannot be overstated. Many complications
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Figs. 10A and B: The completed Meltzer's knot is being slipped gently toward the desired point with the help of knot pusher until the
knot gets to the point.

Figs. 11A and B: Passing a suture with a needle through the tissue in order to prepare an extracorporeal Meltzer’s knot with needle.
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Fig. 12: The suture is being pulled outside the body through cannula in order to prepare the Meltzer’s knot.
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Figs. 13A and B: The assistant finger should be kept in between the thread in such a way the gas should not leak and it should help
the surgeon to make the knot and the Meltzer’s knot is tied same way as pretied loop.

Fig. 14: Once the Meltzer’s knot is ready, the standing end of the Fig. 15: The knot is pushed inside the abdominal cavity with the
suture is reverse loaded over knot pusher. help of knot pusher.
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Figs. 16A and B: The suture is being pushed in with the aid of the knot pusher until the knot is applied to the point desired to be
sutured or ligated.

Figs. 17A and B: The knot pusher is being withdrawn slightly and pushed down again in order to tighten the knot. This process is
repeated about three to four times until the knot is snugged with the tissue.
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Figs. 18A and B: The scissors is introduced from the same port and suture is cut leaving 1-cm long suture.
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Figs. 20A to D: Extracorporeal Meltzer's knot for continuous structure applied over cystic duct.



in laparoscopic surgery are often linked to inadequate
suturing techniques during endoscopic procedures.
The adoption of Meltzer’s knot has played a vital role in
reducing the occurrence of ligature slippage and other
associated complications. Meltzer’s knot is now generally
preferred over the Roeder’s knot due to its increased
number of wraps and initial and locking hitches. Compared
to Roeder’s knot, Meltzer’s knot offers a more secure tie.

Meltzer’s knot, being an extracorporeal knot, is pushed
onto the pedicle using a knot pusher, while the remaining
suture end is used for countertraction. This method
allows the knot to slide down smoothly, reducing the loop
around the pedicle as the knot is tightened. During the
final tightening phase, the tip of the knot pusher, along
with the knot, should be in direct contact with the tissue,
while traction is applied to the remaining suture end. These
characteristics make Meltzer’s knot particularly well-suited
for monofilament sutures such as PDS, nylon, or monocryl
as they minimize complications such as knot locking.

However, when using braided sutures such as vicryl,
this knot may not slide easily and there is a risk of premature
knot locking. Additionally, because the slipknot involves
the suture passing through the tissue as the knot is pushed
toward the pedicle, there is a greater “sawing” effect on
the tissue, making premature locking more likely with
multifilament sutures compared to monofilament ones.

Meltzer’s knot is a highly robust sliding knot that
can be mastered with practice. One of its primary
advantages is that it requires only one passage of the
knot pusher, minimizing issues with potential loss of
pneumoperitoneum (the gas used to create a working
space during laparoscopic surgery).

Because it can be pushed onto a pedicle, Meltzer’s
knot is suitable for tying vascular pedicles, making it the
preferred choice for securing uterine artery pedicles and
large infundibulopelvic ligaments. It is also valuable for
reconstituting the uterus after myomectomy. However,
due toits strength, it can be challenging to loosen if tension
modification is necessary, as in colposuspension.

Given the security of Meltzer’s knot, it finds relevance
in various procedures such as appendicectomy,
cholecystectomy, splenectomy, etc. Therefore, aspiring
laparoscopic surgeons should receive thorough
training in laparoscopic suturing techniques. The use of
extracorporeal knots offers numerous advantages over
intracorporeal techniques. Training programs should
emphasize extracorporeal suturing techniques early
in laparoscopic surgical training, allowing surgeons to
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develop this skill over time. Various objective assessment
programs can help surgeons gauge their proficiency in
endoscopic suturing techniques. Institutions should
also have regular evaluation and appraisal programs to
enhance the performance of laparoscopic surgeons.

M RECOMMENDATIONS

= Implement an objective structured training program
to train and assess laparoscopic surgeons, ensuring
they meet specific criteria for laparoscopic suturing
techniques before performing complex procedures.

= Establish programs for continuous training and retrain-
ing of laparoscopic surgeons to enhance their skills.

= Emphasize the use of endotrainers for skill development.

=  Encourage participation in workshops, conferences,
and seminars to learn new suturing techniques and
improve practice.

= Younger surgeons should seek opportunities for
attachments and postings with senior colleagues and
regularly update their libraries with modern books on
laparoscopic surgery.

B CONCLUSION

The skilled laparoscopic surgeon should be proficient in
laparoscopic suturing and knotting, as it is crucial for per-
forming advanced, complex procedures with precision and
safety while minimizing complications. Proficiency in endo-
suturing provides confidence in reconstructing vital organs,
repairing inadvertent injuries, or controlling bleeding when
other methods are not suitable. Therefore, it is essential for
laparoscopic surgeons to receive adequate training in the
art of laparoscopic suturing techniques, including Meltzer’s
extracorporeal knot. This will significantly enhance the over-
all performance of laparoscopic surgeons and contribute
to the reduction of morbidity and mortality associated with
laparoscopic surgery.
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