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NOTICE

Medicine is an ever-changing science. As new research and clinical experience
broaden our knowledge, changes in treatment and drug therapy are required.
The author and the publisher of this work have checked with sources believed
to be reliable in their efforts to provide information that is complete and gener-
ally in accord with the standards accepted at the time of publication. How ever,
in view of the possibility of human error or changes in medical sciences, nei-
ther the author nor the publisher nor any other party who has been involved
in the preparation or publication of this work warrants that the information
contained herein is in every respect accurate or complete, and they disclaim
all responsibility for any errors or omissions or for the results obtained from
use of the information contained in this work. Readers are encouraged to con-
firm the information contained herein with other sources. For example and in
particular, readers are advised to check the product information sheet included
in the package of each drug they plan to administer to be certain that the
information contained in this work is accurate and that changes have not been
made in the recommended dose or in the contraindications for administration.
This recommendation is of particular importance in connection with new or
infrequently used drugs.
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The minute you get away from
fundamentals—whether its proper
technique, work ethic or mental
preparation—the bottom can fall out
of your game, your schoolwork, your
job, whatever you’re doing.

Get the fundamentals down and the

level of everything you do will rise.
—Michael Jordan

Only the very lucky discover the
keystone.
—Wallace Stegner, Angle of Repose

Cutaneous reconstructive and aesthetic
surgery has experienced a meteoric evolu-
tion. Intricate fap and graft procedures
have been developed to restore surgically
affected patients to a normal, unoper-
ated appearance. These techniques have
enjoyed wide exposure in manuscripts,
textbooks, and professional meetings.
And yet, as innovative as these proce-
dures may be, their ability to re-create
normalcy will fail dramatically unless
meticulous attention is paid to the key-
stone of surgical fundamentals—suture
technique. Unless the scars are intrinsic to
tissue movement and transfer approach,
the ideal of invisibility, a reconstructive
procedure will not be fully restorative,
only partially corrective. Whatever mar-
vels of repair have been achieved, all the
patient and the outside observer will see
and appreciate is the visibility or lack
thereof in the resultant scar. Without
meticulous attention to this fundamen-
tal, the optimal end point will not be
achieved. Sadly, attention to the details
of suture technique has to date taken a

FOREWORD

backseat to the glitz and appeal of fap
and graft dynamics and aesthetic proce-
dures. Only single chapters in textbooks
and rare journal articles are available to
detail the broad suturing armamentarium
available to the surgeon. Fortunately, with
this atlas, Dr. Kantor has superbly filled a
void that has not yet been addressed—the
keystone of cutaneous surgery—suture
technique.

Dr. Kantor’s passion for this topic is
readily apparent. Techniques that are
familiar to most and some with which
many are unacquainted are equally
explored in comprehensive detail. All
methods include discussion of application,
suture material choice, and procedure
mechanics. Unique to this atlas are
Dr. Kantor’s tips and pearls for each tech-
nique as well as the caveats of drawbacks
and cautions. Each method is diagram-
matically illustrated and supplemented
by online videos.

It 1s not an exaggeration to say that
this atlas is unique and innovative.
There is no other reference that explores
this topic with such detail, clarity, and
comprehension. For those of us attempt-
ing to provide our patients with the very
best that reconstructive and aesthetic
surgery can offer, this atlas is invalu-
able. We owe Dr. Kantor a huge debt
of gratitude for sharing his expertise
and passion.

Leonard Dzubow, M D

Former Professor and Director of M ohs
and D ermatologic Surgery

University of Pennsylvania

Philadelphia, Pennsylvania

Private Practice, M edia, Pennsylvania
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The fundamental building blocks of sur-
gical repairs of the skin and soft tissues
are basic suture placement techniques
that become second nature to experi-
enced surgeons and yet remain mysteries
to novices. Often, it is attention to the
subtleties of suture choice and placement
that explain why particular clinicians have
different and more ideal outcomes than
their peers.

Despite a burgeoning literature support-
ing the importance of suture technique
choice and its potential impact on long-
term cosmesis, a thorough, comprehen-
sive discussion of the available array of
suturing techniques has not been included
in the canon of general and reconstructive
surgery. Most texts focus instead either
on general operative principles or the
specific use of faps in particular recon-
structive areas. Unfortunately, even the
best-designed f ap can be undone by less-
than-optimal suturing techniques.

This book was designed to fill this
void, providing an organized, clear, and
comprehensive representation of many
of the suturing techniques available to
those engaged in skin and soft tissue
reconstruction. The text is divided into
four main parts: First, the introductory
section addresses fundamental principles
of wound closure, instrument choice,
suture material choice, and approaches
to the instrument tie used in skin and soft
tissue repairs; second, techniques usu-
ally performed with absorbable sutures
are discussed in detail, with a separate
chapter dedicated to each approach;
third, techniques generally performed
with nonabsorbable sutures are addressed
in detail; and finally, a section is included

PREFACE

with tips on closures based on anatomic
location, providing a regional approach
to repair choices.

This text is unique in that it includes
approximately 200 professional draw ings
as well as almost 450 clinical photographs,
breaking down each technique to its fun-
damentals. Rather than simply showing
photographs of wounds after they have
been closed with the various techniques,
this atlas includes photographs taken
from the surgeon’s perspective at every
critical stage during the course of each
technique. Videos of each technique, as
well as some fundamental approaches
to instrument handling, are also embed-
ded in the text; QR codes are included
for each chapter, permitting the reader
to immediately reference almost 100
narrated videos, most performed on a
proprietary skin substitute designed to
effectively demonstrate technique from
the perspective of the clinician.

Each technique chapter is divided into
four sections: Application, where the back-
ground of the technique, and its ideal area
of applicability, is discussed; Technique,
which breaks down the technique in
a step-by-step fashion; Tips and Pearls,
w here variations, subtleties, and fine-
tuning approaches are discussed; and
Drawbacks and Cautions, w here the poten-
tial pitfalls of each technique are addressed
in detail. This unique combination of
step-by-step draw ings, photographs, and
videos—as well as the comprehensive
discussion in each chapter—permits the
reader to grasp the fundamentals of each
approach and decide what approaches
may be useful additions to their own
personal surgical armamentarium.

X1
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Common synonyms are included at
the start of many of the chapters; there
1s broad regional variability in technique
nomenclature, and this text has aimed to
present each technique as a variation on a
few basic themes. Conceptualizing each
approach in this way permits the budding
surgeon to focus on core technical skills
and then build slowly on these. For the
advanced reader, this approach helps bet-
ter organize the literature and highlight
some techniques that may have been over-
looked. Therefore, some liberty has been
taken in naming techniques so that the
names in this atlas ideally convey some
information regarding the mechanics of
cach approach. No slight is intended on
the brilliant artists who have contributed
to developing many of these approaches.

This text 1s meant to be used as an atlas;
as such, while it may be read cover to
cover, the reader may then notice some
redundancy in the text of select chapters,
as some of the advantages and disadvan-
tages of closely related approaches may
be very similar. For many, this atlas may
be best utilized by first reviewing the
introductory sections, if desired, and then
referring to technique choices as needed;
the budding surgical maestro, however,
may prefer a front-to-back reading of the
text, or even a review of the figures and

legends, to quickly build a comfort level
with a wide array of approaches.

This text is aimed at those who perform
the bulk of skin and soft tissue recon-
structive procedures, from dermatolo-
gists and plastic surgeons to emergency
medicine physicians, general surgeons,
and family practice physicians. While
this text may be very helpful to medical
students and postgraduate trainees, oth-
ers, including physician assistants, nurse
practitioners, and the many other medical
providers engaged in skin and soft tissue
repairs, should hopefully benefit from its
approach as well.

Shifting tension deeper, away from the
epidermis and to the deep dermis and
fascia, is the fundamental principle of all
skin and soft tissue surgery when closing
defects under tension. Techniques that
accomplish this goal are repeatedly high-
lighted in the text, as such approaches
have the potential to dramatically impact
clinical outcomes for the better, as has
been amply shown by a spate of recent
randomized controlled trials. Hopefully,
this atlas will inspire others to not only
reexamine their approach to suture place-
ment but contribute to the literature—and
innovate—as well.

Jonathan Kantor, M D
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For millennia, surgical and traumatic
wounds have been closed with sutures
and similar materials, yet it was only
with the introduction of local anesthesia
130 years ago that surgeons were able
to move from focusing on the most
rapid suture placement technique to the
most effective. From William Halsted’s
promotion of the buried suture technique
in the late nineteenth century to con-
temporary articles on the subtleties of
suture placement and tissue handling, a
paradigm shift has taken place, with an
increasing appreciation that not only are
there multiple available approaches for
any single suture placement, but that this
choice may impact outcomes.

Shifting tension as deep as possible in
the surgical wound is the key principle of
suture placement, and, indeed, adhering to
this approach leads directly to improved
patient outcomes, both functionally and
aesthetically. Tension across the supertficial
dermis leads to increased scarring; shifting
this tension to the deep dermis or even
the fascia, and suturing in a fashion that
keeps the tension deep permits wounds
to heal with the subtlest of scars.

The surgical literature is rife with myr-
1ad techniques with fashy names and
multiletter acronyms. While sexy and
catchy technique names and acronyms
are sometimes appealing, they do little
to describe a technique or place it within
the larger context of other fundamental
and well-established approaches. More-
over, this tendency increases the risk that

previously described approaches could
simply be shined off, dressed up, and
renamed as ostensibly novel approaches—
something that only serves to increase
confusion for the novice and expert alike,
since developinga common language 1s an
important step in improving techniques—
and therefore outcomes. When possible,
Atlas of Suturing Techniques: Approaches to
Surgical Wound, Laceration, and Cosmetic
Repairutilizes descriptive names for suture
techniques so that the nature of the tech-
nique is, at least somew hat, described by
its name. Furthermore, when possible,
techniques are explained in the context
of the existing literature; for example, the
“running looped suture” does not tell the
reader what the technique entails, but
referring to it as a “running locking hori-
zontal mattress suture” suddenly allows
the reader to understand the fundamental
approach, even in the absence of a multi-
page description.

In the interest of consistency and
developing a meaningful and translat-
able nomenclature, some liberty has been
taken in (re)naming techniques so that
they make intuitive sense. Therefore,
for example, what was described in the
literature as the “modified tip stitch” is
referred to as the “modified vertical mat-
tress tip stitch,” and what was originally
named as the “vertical mattress tip stitch,”
is instead referred to as the “hybrid mat-
tress tip stitch.” Once the reader has an
understanding of the techniques on which
these approaches are based, the value of

1
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the slight shift in nomenclature should
become obvious. This shift in termi-
nology is not meant as a slight to those
who have named techniques in the past,
but rather as an aid to those becoming
increasingly familiar with myriad suture
technique variations.

Throughout the text, certain terms
are used regularly. As there is signifi-
cant regional variability in training and
terminology, it may be worthwhile to
clarify some terms. Each “bite” refers
to a pass of the needle through tissue;
thus a simple interrupted suture could
be performed by taking a single large
bite (assuming the needle is sufficiently
large), starting by entering the skin on one
wound edge and ending by exiting the
skin on the contralateral wound edge, but
it may also be closed with two separate
bites, with the transition between the
two bites consisting of the needle’s exit
and subsequent reloading and reentry
between the incised wound edges. Simi-
larly, each “throw ” refers to a single half
knot, formed by the loop of the suture
material around the needle driver in the
case of an instrument tie.

Suture techniques are divided largely
between two sections: (1) those used for
deeper structures, such as the dermis or
fascia, and (2) those used for superficial
structures that are placed through the out-
side of the skin. These sections could also
easily be differentiated as: (1) techniques
that largely employ absorbable suture
material, and (2) techniques that generally
utilize nonabsorbable suture material.
Ideally, since wounds heal better with
tension shifted deep to the deep dermis
and fascia, all closures would only be in
the first category, though in real-world
situations, often a layered combination
of approaches is utilized.

The term “percutaneous’as used in this
text refers to techniques that are largely
buried but that have a small component

that traverses the epidermis. Thus, the
percutaneous set-back dermal suture i1s
a buried technique wherein the suture
material briefy exits and reenters the
skin. While this nomenclature is gen-
erally accepted, the literature includes
some publications where this term 1s
used to mean a technique that is per-
formed entirely through the outside of
the skin, and therefore clarifying this
point is necessary.

The fundamental principle of all suture
techniques is simple: finely coapt the
wound edges, preferably with eversion,
while shifting the tension deep, away
from the surface of the skin. For wounds
under tension—and this would include
all wounds due to excisional surgery—
repairing the deeper structures, whether
muscle, fascia, or deep dermis, and plac-
ing sutures in these structures, permits
the wound edges to drape together under
minimal tension. While it is certainly easy
to close many wounds using transepi-
dermal sutures alone, such as the simple
interrupted suture, this technique alone
means that the tension of the closure is
held by a suture that crosses over the
surface of the skin. There are two impor-
tant disadvantages to such a technique:
(1) Once the sutures are removed, there
is no residual support for the wound,
leading to an increased risk of dehis-
cence (and if the sutures are left in place
for too long, this all but guarantees that
suture track marks will be present), and
(2) since a high-tension closure is effected
directly across the wound edge, the scar
will have a tendency to spread and may
be more likely to become hypertrophic
and unsightly.

Shifting tension to the deep dermis or
fascia permits the epidermal and super-
ficial dermal closure to occur under min-
imal to absent tension. Since the scar
response results from, and is exacerbated
by, tension, this approach permits not



only a functional closure, but an aestheti-
cally pleasing one as well.

The accomplished surgeon should move
from simply attempting to coapt wound
edges to designing closure techniques that
will maximize the chance of outstanding
healing and a return to “normal” as much
as possible. For example, suture material
left between the incised wound edges
may serve as a barrier to healing; this
may be conceptualized as an 1atrogenic
eschar phenomenon. The importance
of debriding eschar that rests between
wound edges is clear to most surgeons, as
the mechanical blockade of tissue healing
cofactors by the mass of eschar clearly
impairs the rapidity with which a wound
can heal and, ultimately, its functional
and cosmetic outcome. Therefore, bur-
ied suture techniques that minimize the
placement of suture material between the
incised wound edges, such as the set-back
suture and its variants, may confer a clini-
cal advantage. Since no suture material 1s
present betw een the incised wound edges,
nothing impedes the cellular migration
necessary for healing.

The goal of surgical procedures on the
skin and soft tissues is to return the skin
as close to “normal” as possible. By defi-
nition, every wound heals with a scar.
Wound edges should in most cases be
smooth and perpendicular to the surface
(some repairs, such as the butterfy suture,
call for a beveled edge). Tissue must be
handled as atraumatically as possible.
Careful attention to hemostasis is a must.
A thorough understanding of anatomy,
tissue mechanics, fap mechanics and
geometry, and other considerations is
imperative before approaching complex
repairs. The cornerstone of every closure,
however, is simple. If there is minimal
tension across the surface of a wound—if
the wound is splinted or cast in place by
the presence of precisely placed, meticu-
lously designed sutures through the deep

Introduction 3

dermis—then it will heal with a nearly
imperceptible scar.

Since all tissues are not created equal,
all body sites do not respond to the same
techniques, and technical challenges in
suture placement are a reality, there 1s
no single suture technique that will be
appropriate in every situation. Certain
workhorse techniques that effectively
reduce tension across the surface of the
wound, such as the set-back dermal suture
or buried vertical mattress suture, may
be used in almost every surgical case.
Others, such as the pulley versions of the
previously mentioned techniques, may be
used occasionally, while still others, such
as percutaneous running suturing tech-
niques, may be niche approaches that are
used only infrequently by most surgeons.

Lacerations in the context of the emer-
gency department, urgent care center, or
primary care office may be addressed in
a number of ways. All of the techniques
described in this book may be used for
any repair, from a simple laceration to a
multi-layered fap. That said, approaches
to a laceration—as opposed to a surgi-
cal wound purposely caused by the
surgeon—may differ subtly from iatro-
genic incision repairs. First, lacerations, of
course, need to be properly prepped via
debridement and irrigation, as appropri-
ate. Second, lacerations, like skin inci-
sions (but unlike excisional defects),
generally do not involve removal of skin,
and therefore the wound is under only
modest tension, as tissue does not need
to be recruited in order to effect a clo-
sure. Thus, suturing techniques designed
for high-tension closures (such as pulley
techniques) may be needed only infre-
quently. Third, undermining is often not
performed when closing lacerations, so
that certain techniques predicated on a
well-undermined dermis (such as the but-
terfy suture) may be less appropriate,
though select lacerations may benefit



4 Atlas of Suturing Techniques: Approaches to Surgical Wound, Laceration, and Cosmetic Repair

from undermining in order to reduce final
closure tension.

Many practitioners close lacerations
with only transepidermal sutures, whether
for presumed ease of placement, minimi-
zation of infection risk by avoiding the
theoretical risk of bacterial contamina-
tion of absorbable suture material, or a
sense that deep sutures are only needed
in wounds under marked tension. Still, as
with any wound, closing a laceration so
that there 1s minimal tension across the
wound’s surface will yield the most cos-
metically-acceptable scar in the long run.
Therefore, placing deep sutures, such as
the buried vertical mattress suture or set-
back dermal suture, may both reduce the
tension across the surface of the wound
and (when used as a single-layer closure
without transepidermal sutures) allow
for avoidance of suture removal visits.
Other frequently used techniques in lacera-
tion repair include the simple interrupted
suture, simple running suture, running
locking suture, depth-correcting simple
interrupted suture, horizontal mattress
suture, running subcuticular suture, and
the various iterations of the tip stitch.
Half-buried variations of the horizontal or

vertical mattress suture are also occasion-
ally used adjacent to hair-bearing areas,
so that the non-hair bearing edge is not
marred by the presence of transepidermal
sutures. The full range of suture techniques
are available to those mmvolved in lacera-
tion repair; given the substantial clinical
variation seen in these wounds, familiar-
ity and comfort with high-level suturing
techniques may yield markedly improved
outcomes for patients in the acute setting.

All of surgery is both art and science;
it is the goal of this text to break down
some of the art of surgical technique, distil
it to its essence, and convey this informa-
tion in as straightforward a way as pos-
sible. This Atlas also serves to catalogue
some fundamental techniques that may
be useful to both the novice and virtuoso
surgeon alike. Perspective is simplified
when standing on the shoulders of giants,
and, indeed, while there is nothing new
under the sun, it may be helpful to shine
its rays on a variety of approaches that
may serve to expand the armamentarium
of allof those involved in improving out-
comes for he or she who is always the
most important person in the surgical
suite—the patient.



Before approaching a surgical repair, it is
very helpful to have a working knowledge
and appreciation of the appropriate sur-
gical instruments and options for suture
material and needle choice. As with any
endeavor, organized and meticulous
preparation will help foster a smooth,
rapid, and elegant surgical closure.
Some prerequisites to performing skin
and soft tissue surgery include an appre-
ciation of surgical anatomy, basic opera-
tive technique, and an understanding of
tissue movement and mechanics.
Attention to effective patient positioning
is also helpful in creating a comfortable
and ergonomically sensible environment.
When possible, the surgical site should be
level and at a comfortable working height
for the surgeon. Surgical loops may be help-
ful in maintaining an ergonomically correct
operating position. Time ostensibly saved
by the assistant in failing to adequately
prepare the surgical site is invariably lost
intraoperatively as improper patient posi-
tioning or preparation leads to increased
operative time and an ensuing increased
risk of surgical site complications.
Surgeons are widely known for their
particularity regarding surgical instru-
ments. This 1s not without reason, as an
experienced surgeon expects their surgical
instruments to function fawlessly, func-
tioning as an extension of the surgeon’s
hands for precisely and accurately handling
tissues and all aspects of the surgical field.
Surgical trays used for skin and soft tissue
reconstruction may range from a simple

set of four or five instruments to highly
specialized instrument arrays consisting of
dozens of finely calibrated surgical instru-
ments. While larger surgical cases may
require a larger quiver of instruments, most
straightforward cases can be completed
safely and efficiently with a few discrete
components: the scalpel; the needle driver,
used for holding the needle securely (and
for knot tying); the surgical pick-ups or
forceps, used for securely holding the tis-
sue; the skin hook, used for atraumatically
improving visualization of the deeper tis-
sues and, in some hands, for wound edge
control during suturing; tissue scissors, for
delicately and accurately trimming the skin
and soft tissues; and suture scissors, used
for cutting and trimming suture material.
Most surgical trays also include an electro-
surgical device to aid in hemostasis as well
as gauze. Nonwoven gauze is preferred
as it has excellent wicking properties and
does not tend to unravel, which could
potentially introduce foreign-body material
into the wound (Figure 2-1).

Figure 2-1. Avery basic surgical tray.
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Surgical instruments may include tung-
sten carbide inserts to increase their lon-
gevity (and cost), as this material is both
stiffer and denser than the stainless steel
out of which most modern instruments
are constructed.

The Surgical Blade

Most modern scalpel blades are made from
stainless or carbon steel. Stainless steel
blades are very sharp and resist dulling from
repetitive friction across tissue. Carbon steel
blades, while marginally sharper than their
stainless equivalents, are more susceptible
to dulling. Disposable scalpel handles, with
the blade permanently affixed, are some-
times used in settings where small volumes
of procedures are performed, or where
access to an autoclave 1s limited, but are
generally not used in busy surgical practices.
While a variety of scalpel handles are
available, most skin and soft tissue surgery
is performed using a no. 3 Bard-Parker f at
handle. This permits the use of various
scalpel blades, including the 15 blade,
by far the most frequently used surgical
blade in cutaneous surgery. Other scalpel
handles include the no. 7 scalpel handle,
which accepts the same blades as the
no. 3, and the Beaver handles, for which
special blades must be used. In addition
to the 15 blade, the smaller 15c is some-
times used for delicate excisions around
the eyelids and ears (and, by some, on all
facial cases), while the larger 10 blade is
used for areas with a more robust dermis,
such as the back. Despite the plethora
of available options, it is possible to use
a simple no. 3 handle and 15 blade for
essentially all skin and soft tissue surgery
without any compromise in outcome.

The Needle Driver

The needle driver is used for grasp-
ing and manipulating the needle and
suture. A variety of options exist, many

named for esteemed surgeons of the
past, including the Webster, Halsey, or
Mayo-Hegar needle drivers. While some
surgical trays include an array of needle
drivers, a minimalist approach could
include a single 4% inch Webster needle
holder for grasping all but the largest
CP-2 needles, perhaps with the addition
of a 5-inch Mayo-Hegar needle holder
for grasping these larger needles. Smooth
jaws are generally preferred when instru-
ment ties will be used, as serrated jaws
may damage the grasped suture, though
serrations concomitantly add stability
for securing larger needles.

A single click is sufficient for locking
the needle, and indeed cranking down on
the needle driver excessively will result
in a loosening of the locking mechanism,
leading to inadvertent suture needle slip-
page in the future. The needle driver
may be palmed, where it is locked or
released via gentle pressure from the
thenar eminence, or may be held with
the thumb and fourth finger (Figures 2-2
through 2-4). When delicately placing
fine-gauge sutures in the face, the body
of the needle driver may be held with
the thumb, first and second finger and
delicately rotated through the skin, per-
mitting precise placement of fine sutures
(Figure 2-5).

Video 2-1. Options for
grasping the needle driver

Access to video can be found via
www.AtlasofSuturingTechniques.com.

When grasping the needle body with
the needle driver, the default position is
to grasp the needle with the end of the
needle driver perpendicular to the body
of the needle approximately one-third of
the distance from the swage where the
suture material is bonded to the needle.
When first loading a needle, this may be
executed by gently pressing the slightly
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Figure 2-3. Palming the needle driver. This is the
default position for many surgeons. The fourth fnger
may rest slightly on the inside of the ring.

Figure 2-2. The basic needle driver grasping position,
with thumb and fourth fnger in the rings.

open jaws of the needle driver perpen-
dicularly against the needle and closing
the needle driver with a single click. For
closures in tight spaces, the needle may
be grasped towards the middle or even
slightly distally so that the arc of needle
placement is relatively shallow, while for
other select closures, such as the running
subcuticular technique, the needle may
be held at an angle relative to the jaws
of the needle driver.

Video 2-2. Loading the needle
driver

Access to video can be found via Figure 2-4. Palming the needle driver with no fngers
www. Atlasof SuturingTechniques.com. in the rings.
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Figure 2-5. Needle driver grasping position when
performing fne suturing,

Forceps

The surgical pick-ups permit easy tissue
handling and manipulation, and to the
experienced surgeon they function as a
delicate and precise extension of the non-
dominant hand for tissue manipulation
and wound edge handling (Figures 2-6
and 2-7).

Numerous iterations of the forceps are
available, from fine Bishop-Harmon for-
ceps that, when used with a tying plat-
form, are effective for delicate closures
on the nose, lips, ears, and eyelids, to
toothed Adson forceps that, when used
with a tying platform, are the workhorse
for most skin and soft-tissue closures.
While some trays include a wide variety
of forceps, a single Adson’s with teeth
and a tying platform is likely sufficient
for most cases, while a Bishop-Harmon

Figure 2-6. Holding the forceps for tissue or needle
handling.

forceps, with its delicate teeth more akin
to a set of skin hooks, is a nice addition
for smaller closures.

Video 2-3. Grasping the
forceps

Access to video can be found via
www.Atlasof SuturingTechniques.com.

Skin Hooks

Skin hooks are most useful when utilized
in pairs, as the assistant provides traction
and lift to the wound edges, permitting

Figure 2-7. Palming the forceps to free up the fngers
for grasping suture material and knot tying.



easy visualization of the deeper structures
for electrocautery, vessel ligation, and
inspection. They are available in numer-
ous formats, from a single hooked Fra-
zier skin hook to larger, multipronged
varieties designed for retraction of larger
tissues. While a large array of hooks
could be included on the tray, a reason-
able approach is to utilize a set of single
pronged skin hooks, though double
pronged hooks may marginally decrease
the risk of a stick injury and are preferred
by some surgeons.

Tissue Scissors

Scissors used for cutting tissue should be
extremely sharp; dulling of the surgical
scissors not only makes their use frus-
trating for the surgeon, but also leads to
unnecessarily increased tissue trauma
from crush injury as the tissue is forced
between the blades of the scissors. Some
surgical trays contain a plethora of skin
scissors for different purposes; such as
fine, straight, and curved iris scissors for
cutting dog ears, dull-tipped blepharo-
plasty scissors for undermining, Metzen-
baum scissors for broader undermining,
and others. If a minimalist approach is
desired, for most small skin surgeries,
4-inch 1ris scissors are adequate. Tissue
scissors may utilize a SuperCut edge
designed for exceptionally sharp and
precise tissue cutting. Its disadvantage
is that it is very easily dulled if used on
anything but tissue, so that cutting suture
material or sliding the sharp edge against
other surgical instruments must be abso-
lutely avoided. Tungsten carbide inserts,
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as well as their SuperCut variations, are
also available.

Suture Scissors

Suture-cutting scissors should be sharp
and, most importantly, should be dif-
ferentiated from scissors used for cut-
ting tissue. Since the surgical assistant
is often tasked with cutting sutures, it
1s important to adequately train them in
utilizing only the tips of the scissors to
cut tissue. The tendency is to focus on
the area being actively cut; therefore, if
the surgical assistant is in the habit of
cutting suture material with the center of
the scissors, they may not attend to the
location of the scissor tips that could be
in a sensitive location such as the canthus.
For most applications, a single 4-inch set
of suture scissors is adequate. Needle
drivers incorporating a cutting component
are also available, permitting the surgeon
to cut their own suture without switching
instruments.

Hemostats

Hemostats are used for grasping ves-
sels and permitting either suture ligation
(which is generally preferred for larger
vessels) or electrocautery. A variety of
small hemostats, with both curved and
straight tips, are available, such as the
Halsted mosquito hemostat. A minimal-
ist approach would also permit a needle
holder to be used as a hemostat, though
given the cost differential between these
instruments, with hemostats being less
expensive than needle holders, this is
generally not necessary.
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A wide variety of suture materials are
available, all with variable handling char-
acteristics, tissue reactivity, absorption
characteristics, and costs. While much
attention is paid to suture material, the
needle may be as or more important than
the suture material itself in promoting an
ideal surgical outcome. Needles vary by
manufacturer and even by suture mate-
rial, and utilizing the most appropriate
needle for the task is critical. Even the
most accomplished surgeon will perform
in a less-than-ideal fashion if their instru-
ments or needle choices are fawed.
Most needles used for skin and soft tis-
sue reconstruction are 3/8 circle in diam-
eter, and most needles used for skin and
soft tissue reconstructions are reverse
cutting in nature (Figure 3-1). There are,
however, important exceptions to this
rule. For example, a semicircular P-2 needle
may be used for narrow closures, such as
those sometimes encountered on the nose,

Point Body Swage

Grasp here with needle
driver when suturing

in tight spaces or
through dense tissue.

Grasp here with
needle driver for
most applications.

Figure 3-1. The suture needle.

and a cutting needle, with the sharp edge
on the inside of the curve, may be useful
for nasal reconstruction where the thin
atrophic dermis may be cut by the super-
ficially coursing outside of the needle.
The two largest manufacturers of
suture material used in cutaneous surgery
are Ethicon and Covidien. While suture
size 1s governed by USP guidelines (the
larger the number of zeros, the smaller
the suture), needle size and configuration
is largely proprietary. Thus, the surgeon
must be comfortable understanding the
various needle sizes and configurations
of the various manufacturers. Suture
material packaging does include a cross-
sectional image of the needle, permitting
some comparison between companies.
Of note, Covidien does not (except on
its website) refer to any of its needles as
reverse cutting; instead, they label cutting
needles as conventional cutting and reverse
cutting needles as cutting (Table 3-1).

TABLE 3-1 COMPARISON OF FREQUENTLY
USED REVERSE CUTTING NEEDLES FROM

ETHICON AND COVIDIEN
Ethicon Covidien
P-1 P-10

P-3 P-13
PS-1 P-14
PS-2 P-12
CP-2 GS-10
FS-1 G114
FS-2 C13

P-2 P-21

Comparison does not imply equivalency, as the alloy and
finish quality within and between companies will vary. All are
3/8 circle in diameter except the P-2/P-21 which are Y4 circle.

11
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These distinctions are important when
choosing suture, though many suture type
and needle combinations are only avail-
able with a finite number of permutations.
Since cutting and reverse cutting needles
have a triangular tip, the orientation of the
cutting end 1s indicated by whether the
triangle on the box is pointing up (cutting)
or down (reverse cutting).

The material used to make the nee-
dles themselves also varies considerably
between manufacturers, as proprietary
alloys are used to maximize strength and
durability. While Ethicon and Covidien
products are used most often in skin and
soft tissue reconstruction, many other
reputable companies manufacture suture
material, and individual preferences may
vary widely (Table 3-2).

Any monofilament suture, including
absorbable sutures, may be used for tran-
sepidermal suture placement. Thus, uti-
lizing a monofilament absorbable suture
may permit the use of a single suture pack
for both buried and epidermal sutures.

Many suture characteristics are com-
monly discussed, including handling,
memory, pliability, knot security, tissue
reactivity, and others. There are subtle
differences between the handling char-
acteristics of different suture materials,

most modern options fall well within the
realm of utility, so that while the handling
of silk, for example, is clearly superior to
the handling of nylon, even nylon handles
very well. Similarly, certain materials, such
as catgut, may be highly reactive, though
the more frequently used formulations,
such as chromic gut and fast-absorbing
gut, do not lead to enough inf ammation to
make a marked clinical difference in most
situations. For the most part, monofila-
ment sutures lead to less tissue drag, and
therefore are useful with running tech-
niques, while braided sutures provide
excellent handling and knot security, and
are therefore useful for interrupted buried
sutures. With improvements in materials,
the distinction between outcomes now
likely relates more to suturing technique
than to choice in suture materials.

Commonly Used Absorbable Suture
Materials

Vicryl (polyglactin 910)

Vicrylis one of the most frequently used
suture materials in skin and soft tissue
reconstruction. It is a braided, coated
suture material that retains its strength
for approximately 3 weeks and is com-
pletely absorbed in less than 3 months.

TABLE 3-2 COMPARISON OF FREQUENTLY USED SUTURE MATERIALS FROM ETHICON AND

COVIDIEN

Ethicon Covidien Application

Vicryl Polysorb Standard for buried sutures

VicrylRapide  Velosorb Fast Alternative to fast-absorbing gut; excellent for skin grafts or when suture
removal is not an option

Monocryl Biosyn Monof lament alternative for buried sutures; support is lost faster than
Vicryl/Polysorb

PDS I/'l1 Maxon Monof lament alternative for buried sutures; support lasts longer than
Vicryl/Polysorb

Prolene Surgipro /Il ' Smooth monoflament nonabsorbable suture; excellent choice for running
subcuticular sutures if suture removal is planned

Ethilon Monosof Standard nonabsorbable monoflament nylon suture for epidermal approximation

Note that this table does not imply equivalency; it is designed to outline suture materials that are roughly equivalent in

terms of application to skin and soft tissue reconstruction.
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It has excellent handling characteristics
and only mild tissue reactivity. Recently a
faster-absorbing variation, VicrylRapide,
was developed, which loses its strength
entirely in less than 2 weeks and may be
seen as an alternative to fast-absorbing
gut suture when suture removal 1s not
desired. An antibacterial-coated variation
is now also available in the market.

Polysorb (glycolide/lactide copolymer)

This 1s a braided absorbable suture, similar
to Vicryl. It provides similar handling and
knot security while ostensibly providing
slightly improved initial tensile strength
when compared with Vicryl. Its absorp-
tion characteristics are also similar to
Vicryl. Velosorb Fast has also been devel-
oped as an alternative to VicrylRapide.

Monocryl (poliglecaprone)

Monocryl, often seen as a monofila-
ment alternative to Vicryl, is another
popular suture material choice. It is more
expensive than Vicryl, has excellent han-
dling characteristics for a monofilament
suture, and loses its strength in less than
1 month, though complete absorption
takes 3-4 months. As with Vicryl, an
antibacterial option is also now available.

Maxon (polyglyconate)

Maxon is a long-lasting monofilament
absorbable suture; while it loses some
strength already after 3 weeks, it takes
6 months or more for the suture mate-
rial to be entirely absorbed, making this
a good choice when long-term strength
retention may be helpful. It has good
handling characteristics, though the slow
absorption times should be taken into
account if dyed suture material is used,
as the suture may be visible if placed in a
running subcuticular pattern.

Polydioxanone (PDS)

Polydioxanone I and Il are very long last-
ing monofilament absorbable sutures.

They are useful when long-term strength
retention is critical. PDS Il was developed
as a better-handling alternative to PDS
I, which was criticized for its less-than-
ideal handling characteristics. It retains
strength for an extended period of time,
with 50% strength retention at 5 weeks,
and may take more than 6 months to
absorb.

Biosyn (glycomer 631)

Biosyn is another monofilament absorb-
able suture. It has very good handling
characteristics and outstanding initial ten-
sile strength. It retains its strength for at
least 3 weeks and takes up to 4 months
to absorb completely. If Biosyn is used for
superficial closures, the undyed version
may be preferable.

Caprosyn (polyglytone 6211)

Caprosyn is a fast-absorbing monofila-
ment suture, often seen as an alternative
to Monocryl. It absorbs completely in
8 weeks, while retaining tensile strength
for 7-10 days postoperatively. It is there-
fore useful in low -tension closures, such
as those on the face, where rapid suture
material breakdown is an advantage.

Catgut

Plain gut is derived from bovine or sheep
intestines, and therefore breaks down
by enzymatic degradation, rather than
the hydrolysis which breaks down syn-
thetic absorbable sutures. Chromic gut
is a longer-lasting version of gut, while
fast-absorbing gut is heat treated to speed
up absorption. On a practical level, fast-
absorbing gut may be useful for closures
when transepidermal sutures are desired
for wound-edge apposition but where
suture removal 1s impractical or incon-
venient. Gut does lead to more tissue
reactivity than other absorbable sutures
and has a tendency tow ards breakage after
multiple passes through tissue (Table 3-3).
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TABLE 3-3 FREQUENTLY USED SUTURE MATERIALS IN SKIN AND SOFT TISSUE RECONSTRUCTION

Tissue Loss of 50% Time to Complete
Suture Material Name Conf guration Handling  Reactivity Strength Absorption
ABSORBABILE SUTURES
Vicryl (polyglactin 910) Braided, coated Verygood Moderate 21days 75 days
Polysorb (glycolide/ Braided, coated Verygood Moderate 21days 75 days
lactide polymer)
Monocryl (poliglecaprone)  Monoflament  Verygood Moderate 7days 60 days
Maxon (polyglyconate) Monoflament  Verygood Moderate 21days 6 months
PDS VI (polydioxanone) Monof lament Good Moderate  30days 6 months
Biosyn (glycomer 631) Monoflament ~ Verygood Moderate 21days 60 days
Caprosyn (polyglytone 6211) Monoflament  Verygood Moderate 7days 60 days
Catgut Braided Very good  High Plain: 7 days Plain: 70 days
Chromic: 10 days Chromic: 84 days
Fast Absorbing: Fast Absorbing:
5days 35days
VicrylRapide Braided, coated Verygood Moderate 5days 42 days
Velosorb Fast Braided Very good Moderate  5days 42 days
NONABSORBABLE SUTURES
Monoflament Nylon Monoflament ~ Very Good Low
Prolene, Surgipro Monoflament  Good Low
(polypropylene)
Novafl (polybutester) Monoflament  Verygood Low
Silk Braided Excellent ~ Moderate

Commonly Used Nonabsorbable
Suture Materials

Nylon

This is a frequently used nonabsorbable
suture, and provides minimal tissue reac-
tivity coupled with very good handling.
While a very good choice for most clo-
sures, it does not move through tissue as
smoothly as polypropylene, so if buried
subcuticular sutures are placed with non-
absorbable suture, the latter would be
preferred. Nylon is available either braided
or monofilament; the former may confer
slightly better handling, though this is
outweighed by the ability of monofila-
ment nylon to move easily through tissue.

Polypropylene (Prolene, Surgipro)

This is a minimally reactive suture that
has the ability to move smoothly through
tissue. It does have a fair amount of

memory, and therefore may be slightly
more challenging to work with than
nylon. Extra throws are often advisable
during knot tying as well, though this
does represent a good option for nonab-
sorbable subcuticular suturing.

Novafl (polybutester)

This is a very well-handling suture mate-
rial that also provides significant elastic-
ity. Though not as widely used as some
other materials, it provides excellent pli-
ability. The elasticity may be helpful in
arcas w here significant wound edema is
anticipated, as it will accommodate tissue
swelling while maintaining wound-edge
apposition.

Silk
This is the most highly reactive of the

nonabsorbable sutures. It also, however,
is the gold standard for suture material
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handling. Its natural softness makes it
useful in closures along the lips, where
synthetic suture has a tendency to poke
against the delicate tissues. Its reactivity,
how ever, makes it less useful on a daily
basis for most other surgical sites.

Surgical Knot Tying

Most surgical knots in skin and soft
tissue reconstruction are tied using an
instrument tie. This is generally the fast-
est approach and also affords the least
amount of suture material waste. Hand
tying, using either one- or two-handed
ties, may be used rarely in cutaneous sur-
gery and reconstruction, and will not be
addressed here in detail.

The distinction 1n knot tying between
transepidermal sutures, where pulling
suture tight may lead to strangulation, and
buried sutures, where the goal of suture
placement 1s developing directly opposed
dermal, muscle, or fascial structures, is criti-
cal. When tying a deep suture, it 1s generally
desirable to pull the suture strands together
as tightly as possible, secured with a stable
knot. For transepidermal sutures, since the
goal of suture placement is wound-edge
apposition, placing the minimal neces-
sary tension across of the surface of the
wound 1s a must; overtightening these
sutures will lead directly to strangulation,
necrosis, and—at a minimum-—track mark
formation. Indeed, while dermal suture
placement should be performed as tight as
possible, transepidermal sutures should be
secured with the mmimal possible tension,
and some additional give may be provided
by permitting laxity betw een the first and
second throws of the knot, anticipating
tissue edema.

Generally, most surgical knots are tied
as square knots, so that the two throws
occur in opposite directions, locking the
knot in place. Sometimes, a granny knot 1s
desirable, where the first two throws are
in the same direction, as this allows the

suture material to be cinched down and
tightened. It is critical, however, to fol-
low the granny knot with a throw in the
opposite direction so that once the knot
is in place it 1s secured and cannot slip.

Each throw refers to one half knot, that
is a complete twisting of two strands.
Thus, to secure a knot, by definition a
minimum of two throws are necessary,
and for practical purposes three throws
are used for most braided sutures, while
four throws are used for some sutures
with a higher risk of knot slippage.

After placement of the suture itself,
when beginning an instrument tie the
leading end of suture must be grasped
with the nondominant hand. In order to
minimize the risk of needle-stick injury,
it 1s possible to grasp the suture material
approximately 6-10 cm from the needle
swage between the thumb and index fin-
ger of the left hand, allowing the needle
to drop down below the hand. Since the
needle is hanging freely and is not under
tension, there is little chance for a needle
stick mjury. Excess suture material may be
wrapped around the nondominant hand
with a gentle turn of the wrist. Some sur-
geons prefer to hold the needle itself in the
nondominant hand.

Technique for Performing an Instrument
Tie with Nonabsorbable Sutures

Video 3-1. Technique for
performing an instrument tie
P s with nonabsorbable sutures
=] e Access to video can be found via
www.Atlasof SuturingTechniques.com.

RS E
’.
k

(1) The leading end of suture mate-
rial 1s grasped between the thumb
and index finger of the left hand,
approximately 6 cm from the needle
swage. The needle driver is brought
between the leading and trailing
strands of suture, and the leading end

of suture is wrapped twice around
the needle driver. This should be
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done by moving the needle driver
around the suture, not moving the
suture material around the needle
driver, as this will permit better pre-
cision and economy of movement.
The needle driver then grasps the
trailing end of suture material.

The hands are pulled in opposite
directions, perpendicular to the
incised wound edge, so that the right
hand moves to the left (where the
leading end of suture began) and the
left hand moves to the right (where
the trailing end of suture began).
This should form a surgeon’s knot
that will be resistant to slippage.
The trailing end of suture is released
by the needle driver, and the needle
driver is then brought from the inside,
between the two end of suture, and
the leading end of suture is wrapped
once around the needle driver.

The needle driver grasps the trailing
edge of suture, and the hands again
move in opposite directions, so that
now the right hand moves to the
right and the left hand moves to the
left. The knot is now locked.

For the third (and often final) throw,
steps (1) through (3) are then repeated,
except that now the suture is wrapped
only once around the needle driver.
Additional throws may be placed if
needed (Figures 3-2 through 3-11).

Technique for Performing an
Instrument Tie With Buried Sutures

EIVEE  Video 3-2. Technique for

1)

performing an instrument tie
with buried sutures

Access to video can be found via
www.AtlasofSuturingTechniques.com.

The leading end of suture material
1s grasped between the thumb and
index finger of the left hand, approxi-
mately 6 cm from the needle swage.

Figure 3-2. Grasping the suture material during knot
tying; the suture material may be looped around the
left hand if needed. Note that the needle hangs freely,
without tension.

The needle driver 1s brought between
the leading and trailing strands of
suture, and the leading end of suture
1s wrapped twice around the needle
driver. This should be done by
moving the needle driver around the
suture, not moving the suture mate-
rial around the needle driver, as this
will permit better precision and econ-
omy of movement.

Figure 3-3. Grasping the needle during knot tying.
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Figure 3-6. The instrument tie for nonabsorbable

, : . suture material, step 3: the needle driver is then used
Figure 3-4. The instrument tie for nonabsorbable to grasp the tail of the suture material.

suture material, step 1: the needle driver 1s brought
between the leading and trailing strands of suture.

(2) The needle driver then grasps the the left hand moves in the direc-
trailing end of suture material. tion of where the trailing end of
(3) The hands are pulled in opposite suture began. This should form a
directions, parallel to the incised surgeon’s knot that will be resistant
wound edge, so that the right hand to slippage.
moves in the direction of where the (4) The trailing end of suture is released
leading end of suture began, and by the needle driver, and the

Figure 3-5. The instrument tie for nonabsorbable Figure 3-7. The instrument tie for nonabsorbable
suture material, step 2: the suture material is looped suture material, step 4: the two ends of suture are
twice around the needle driver by rotating the needle pulled in opposite directions, perpendicular to the

driver around the suture material. wound, allowing the knot to lay fat.
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Figure 3-8. The instrument tie for nonabsorbable
suture material, step 5: the needle driver is then again
brought between the ends of suture, and the leading
end of suture material is wrapped once around the
needle holder, and the trailing tail is grasped.

()

needle driver is then brought from
the inside, between the two ends of
suture, and the leading end of suture
1s wrapped once around the needle
driver.

The hands again move in opposite
directions parallel to the wound,

Figure 3-9. The instrument tie for nonabsorbable
suture material, step 6: the two ends of suture are
again pulled apart, now moving in the direction oppo-
site the prior throw, again perpendicular to the wound

edge.

Figure 3-10. The instrument tie for nonabsorbable
suture material, step 7: for the third throw, the
procedure is repeated again with the needle driver
brought between the two strands, the needle driver
wrapping the leading end of suture around itself
once, the trailing end is grasped.

so that the right hand moves in the
direction of where the leading strand
began and the left hand moves in the
direction of where the trailing strand
began. The knot 1s now locked.

(6) For the third (and often final) throw,
steps (1)through (3) are then repeated,

Figure 3-11. The instrument tie for nonabsorbable
suture material, step 8: the hands are then pulled in
opposite directions, pulling the throw tight and secur-
ing the knot. For most braided suture materials, three
throws is adequate, while for some monofilament
suture a fourth throw may be added.



Suture Materials, Knot Tying, and Postoperative Care 19

Figure 3-12. The instrument tie for absorbable suture
material, step 1: the needle driver is brought between
the leading and trailing strands of suture.

Figure 3-14. The instrument tie for absorbable suture
material, step 3: the needle driver is then used to grasp
the tail of the suture material.

except that now the suture 1s wrapped
only once around the needle driver.
Additional throws may be placed if
needed (Figures 3-12 to 3-19).

Absorbable suture material is generally
trimmed either at the knot (for braided
suture material) or with a 1-2 mm tail of ((. |

suture, for monofilament suture material.
Nonabsorbable sutures are generally left
with a 3-6 mm tail, depending on surgeon

Figure 3-13. The instrument tie for absorbable suture Figure 3-15. The instrument tie for absorbable suture
material, step 2: the suture material is looped twice material, step 4: the two ends of suture are pulled in
around the needle driver by rotating the needle driver opposite directions, parallel to the wound, allowing the

around the suture material. knot to lay fat.
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Figure 3-16. The instrument tie for absorbable suture
material, step 5: the needle driver is then again brought
between the ends of suture, and the leading end of
suture material is wrapped once around the needle
holder, and the trailing tail is grasped.

preference, suture material size, and the
anatomic location.

When tying knots with nonabsorb-
able suture, if there is only minimal ten-
sion across the surface of the wound it
1s sometimes desirable to leave a gap
between the initial surgeon’s knot and the

Figure 3-17. The instrument tie for absorbable suture
material, step 6: the two ends of suture are again
pulled apart, now moving in the direction opposite the
prior throw, again parallel to the wound edge.

Figure 3-18. The instrument tie for absorbable suture
material, step 7: for the third throw, the procedure is
repeated again with the needle driver brought between
the two strands, the needle driver wrapping the lead-
ing end of suture around itself once, and grasping the
trailing end.

Figure 3-19. The instrument tie for absorbable suture
material, step 8: the hands are then pulled in opposite
directions, parallel to the wound axis, pulling the throw
tight and securing the knot. For most braided suture
materials, three throws is adequate, while for some
monofilament suture a fourth throw may be added.
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square knot. To execute this maneuver,
the first throw is placed as a surgeon’s
knot. The next throw is not tightened to
lock the surgeon’s knot, but rather leaves
1-2 mm of space between the surgeon’s
knot throw and the subsequent throws.
This allows for some give so that tissue
edema does not cause the suture mate-
rial to overly constrict the wound edges.

Postoperative Care

After suturing a wound, the surgeon must
decide on the most appropriate dressing.
In general, wounds heal best in a moist
environment, and therefore an occlusive
film dressing is often appropriate. Such
dressings are also helpful in providing a
protectant film over the nascent wound
in order to minimize the risk of bacterial
colonization. Film dressings are usually
adequate for most surgical wounds, since
these wounds are generally not highly
exudative, as the wound margins have
already been adequately approximated.
Dressings can usually be left in place for at
least 48 hours, and leaving a film dressing

in place for a week or more is often a
reasonable choice for many wounds, as
this also improves the convenience for
the patient.

Adhesive strips are sometimes used to
help with wound-edge approximation.
That said, the degree of gain achieved
by adding adhesive strips to an already
well-sutured wound 1s minimal, and these
strips may sometimes become covered
in serous fuid or serve as a magnet for
bacterial colonization.

Suture removal timing remains more
of an art than a science. In general, the
sooner sutures are removed, the better.
Since nonabsorbable sutures generally
should not be holding significant tension
across the wound, and ideally are used for
fine-tuning wound-edge approximation
only, they may be removed as early as
5 days postoperatively. In the rare even
that these sutures are carrying significant
tension, sutures may be left in place for
7-14 days or even longer, though patients
should be warned of the high risk of leav-
ing significant track marks.
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Synonyms

Buried suture, subcuticular suture

Video 4-1. Simple buried
dermal suture

Access to video can be found via
www.Atlasof SuturingTechniques.com.

Application

This technique is best used in areas under
moderate tension, and it remains the stan-
dard technique discussed in many plastic
surgery textbooks. Its use in dermatologic
and plastic surgery has, however, fallen
somew hat out of favor as other techniques,
such as the buried vertical mattress and
set-back dermal suture, have become
increasingly popular. This straightforward
technique is generally reported as usefulin a
broad array of applications, and may be used
in both facial and truncal skin, though it is
particularly useful in areas where inversion
is desired. This would include the nasolabial
and melolabial folds as well as select areas
along the antihelix and umbilicus, where res-
toration of anatomical inversion is desirable.

Suture Material Choice

Suture choice is dependent in large part
on location, though because this tech-
nique leaves residual suture material both
between the incised wound edges and
in the superf cial dermis, care should be
taken to minimize the liberal use of larger-
gauge suture material. On the face and
ears, a 5-0 absorbable suture may be used,
and on the distal extremities a 4-0 suture 1s
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generally adequate. Using this technique,
a 3-0 absorbable suture works well on
the back. It may be advisable to eschew
the use of 2-0 suture with this technique
to minimize the risk of suture spitting.

Technique

1. The wound edge is reflected back
using surgical forceps or hooks.

2. While reflecting back the dermis, the
suture needle is inserted at 90 degrees
into the underside of the dermis 2 mm
distant from the incised wound edge.

3. The frst bite is executed by follow-
ing the curvature of the needle and
allowing the needle to exit in the
incised wound edge. The size of
this bite is based on the size of the
needle, the thickness of the dermis,
and the need for and tolerance of
eversion. The needle’s zenith with
respect to the wound surface should
be between the entry and exit points.

4. Keeping the loose end of suture
between the surgeon and the patient,
the dermis on the side of the frst bite
is released. The tissue on the oppo-
site edge 1s then gently grasped with
the forceps.

5. The second and fnal bite is executed
by inserting the needle into the con-
tralateral incised wound edge at the
level of the superfcial papillary der-
mis. This bite should be completed
by following the curvature of the
needle and avoiding catching the
undersurface of the epidermis, which



could result in epidermal dimpling. It
then exits approximately 2 mm dis-
tal to the wound edge on the under-
surface of the dermis. This should
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mirror the frst bite taken on the frst
side of the wound.
6. The suture material is then tied uti-

lizing an instrument tie (Figures 4-1A
through 4-1G).

Figure 4-1A. First throw of the simple buried dermal
suture. Note that the suture placement follows the cur-
vature of the needle, exiting at the incised wound edge.
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Figure 4-1B. The needle is then inserted at the
incised wound edge on the contralateral side.

Figure 4-1C. Gross-sectional view depicting the essen-
tially circular course of the suture through the dermis.

Figure 4-1D. Beginning of the frst throw of the sim-
ple buried dermal suture. Note that the needle enters
through the deep dermis.

Figure 4-1E. Completion of the frst throw of the
simple buried dermal suture. Note that suture place-
ment follows the curvature of the needle, exiting at the
incised wound edge.

Figure 4-1E Beginning of the second throw of the
simple buried dermal suture. The needle enters at the
incised wound edge.
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Figure 4-1G. Completion of the second throw of the
simple buried dermal suture. Note that suture place-
ment follows the curvature of the needle, exiting in the
deep derms.

Tips and Pearls

This technique 1s best utilized in areas
w here slight inversion is desirable, such
as the nasolabial fold. It also may be
useful toward the apices of elliptical
incisions, where a slight inversion of the
wound edges may reduce the tendency
toward dog-ear formation by pulling
the nascent dog-ear down toward the
subcutaneous tissue.

A particularly well-executed traditional
simple buried dermal suture is very simi-
lar to the buried vertical mattress, since
the placement of the suture following the
curvature of the needle results in a slight
eversion of the wound edge.

Drawbacks and Cautions

The standard buried dermal suture, while
seemingly a simple approach, can be dif-
f cult to execute properly. As with many

buried techniques, epidermal dimpling
may occur where the arc of the suture
reaches its apex at the dermal-epider-
mal junction; on the face and areas with
thin dermis this should be assiduously
avoided. Similarly, areas with sebaceous
skin, such as the nose, require meticu-
lous avoidance of dimpling which has
the potential to persist. In truncal areas
or those with thick dermis, however,
a small degree of dimpling will resolve
with time as the absorbable sutures are
gradually resorbed.

Given the tendency for simple buried
dermal sutures to result in wound inver-
sion, this technique should be avoided in
areas where wound inversion is particu-
larly problematic. The tendency toward
wound inversion means that superf cial
sutures are needed more frequently with
this technique than with many others,
since the transepidermal sutures are uti-
lized in order to effect eversion of the
wound edges. Since obviating the need
for superf cial sutures may be desirable
in terms of patient comfort and con-
venience as well as ultimate cosmetic
and functional outcome, this should be
considered before broadly applying this
technique.

Reference

Straith RE, Lawson JM, Hipps CJ. The subcuticular
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Synonym

Kantor suture, set-back suture

VMdeo 4-2. Set-back buried
dermal suture

Access to video can be found via
www.AtlasofSuturing Techniques.com.

Application

This technique 1s best used in areas under
signif cant tension. The back, shoulders,
and thighs are particularly amenable to
the set-back technique, though it may
be used in almost any location, including
the central face and ears. Areas prone
to wound inversion, such as the cheek
and forehead, may also be well-served
utilizing this technique.

Since it 1s easier to place than a buried
vertical mattress suture, this technique
may be used by budding surgeons, medi-
cal students, and residents as the work-
horse technique for deep tension-relieving
sutures.

Suture Material Choice

Suture choice is dependent in large part
on location, though as this technique is
designed to bite the deep dermis and
remain buried well below the wound
surface, the surgeon may choose to uti-
lize a larger gauge suture than would
be used for an equivalently placed bur-
ied simple or buried vertical mattress
suture. Using a 2-0 absorbable suture
on the back with this technique results
in only vanishingly rare complications,

since the thicker suture remains largely
on the underside of the dermis, and suture
spitting is an uncommon occurrence. On
the extremities, a 3-0 or 4-0 absorbable
suture material may be used, and on the
face and areas under minimal tension a
5-0 absorbable suture is adequate.

Technique

1. The wound edge is reflected back
using surgical forceps or hooks. Ade-
quate visualization of the underside
of the dermis is required.

2. While reflecting back the dermis, the
suture needle is inserted at 90 degrees
into the underside of the dermis
2-6 mm distant from the incised
wound edge.

3. The frst bite is executed by travers-
ing the dermis following the curva-
ture of the needle and allowing the
needle to exit closer to the incised
wound edge. Care should be taken to
remain in the dermis to minimize the
risk of epidermal dimpling. The nee-
dle does not, however, exit through
the incised wound edge, but rather
1-4 mm distant from the incised
edge. The size of this frst bite is
based on the size of the needle, the
thickness of the dermis, and the need
for and tolerance of eversion.

4. Keeping the loose end of suture
between the surgeon and the patient,
the dermis on the side of the frst
bite is released. The tissue on the
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opposite edge is then reflected back
in a similar fashion as on the frst
side, assuring complete visualization
of the underside of the dermis.

. The second and fnal bite 1s executed
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mirror the frst bite taken on the con-
tralateral side of the wound.
6. The suture material is then tied uti-

lizing an instrument tie (Figures 4-2A
through 4-2H).

by inserting the needle into the
underside of the dermis 1-6 mm dis-
tant from the incised wound edge.
Again, this bite should be executed
by following the curvature of the
needle and avoiding catching the
undersurface of the epidermis that
could result in epidermal dimpling. It
then exits further distal to the wound
edge, approximately 2-6 mm distant
from the wound edge. This should

Figure 4-2C. Gross-sectional view demonstrating the
path of the suture material through the dermis and the
effect on wound eversion.

Figure 4-2A. 'The needle is inserted through the
underside of the dermis, exiting again through the
underside of the dermis set back from the wound edge.

Figure 4-2D. The needle is inserted through the under-
side of the dermis, perpendicular to the wound edge.

Figure 4-2B. This is repeated on the contralateral Figure 4-2E. 'The needle exits the undersurface of the
wound edge. dermis set back from the wound edge.



Figure 4-2E On the contralateral wound edge, the
needle is inserted set back from the wound edge.
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Figure 4-2G. 'The needle passes through the dermis,
exiting further set back from the wound edge.

H

Figure 4-2H. Immediate postoperative appearance.
Note the pronounced wound eversion, which will
resolve with time.

Tips and Pearls

This technique was recently compared
with the buried vertical mattress suture in
arandomized blinded trial. It was found to
be superior to the buried vertical mattress
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suture in terms of eversion, and cosmetic
outcomes were deemed to be better than
buried vertical mattress sutures based on
both physician and patient assessments.

One of the chief advantages of this
technique is its ease of execution; since
the suture follows the arc of the needle
on the undersurface of the dermis, there
is no need to change planes, effect a heart-
shaped suture placement, or guarantee
that the suture exit point is precisely at
the inside edge of the lower dermis, as
may be needed with the buried vertical
mattress suture.

Accurate suture placement is predi-
cated on having a suffciently under-
mined plane, since the entire suture
loop lays on the undersurface of the
dermis. Therefore, broad undermining
is a prerequisite for utilizing this tech-
nique, since the frst throw of the needle
begins 2-6 mm distant from the incised
wound edge.

This technique may also be used to
minimize dead space when excising a
space-occupying lesion such as a cyst or
lipoma. In this event, taking the frst bite
set back even further from the incised
wound edge will translate into a larger
ridge and will simultaneously minimize
the laxity in the central portion of the
wound as the dermis is pulled taut so
that potential dead space 1s converted to
a hyper-everted wound ridge which will
absorb with time.

Finally, a recent study has demon-
strated that treating chest keloids with
a combination of the set-back suture and
postoperative electron beam irradiation
led to an almost 98% success rate. The
authors posited that the combination of
tension reduction across the wound sur-
face coupled with deep suture placement
and suture material placement away from
the incised wound edge was responsible
for this dramatic effect.
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Drawbacks and Cautions

The set-back dermal approach creates
signif cant wound eversion, and the degree
of eversion elicited by this approach may,
depending on how far set back the der-
mal bite 1s taken, elicit signif cantly more
wound eversion than even the buried
vertical mattress technique.

Patients should be cautioned that
they might develop a signif cant ridge
in the immediate postoperative period.
Depending on the suture material used
and the density of the sutures, this ridge
may last from weeks to months. Explain-
ing that the technique is akin to placing a
subcutaneous splint may help the patient
develop reasonable and realistic expecta-
tions and reduce anxiety regarding the
immediate postoperative appearance of
the wound.

A possible complication of overeversion
and an overly broad bite 1s that the raised
ridge may be too large or bulky to be sup-
ported by the deep sutures. In this event,
the wound edges may paradoxically
collapse centrally leading to the appear-
ance of a dramatically raised ridge with
a central valley approximately 1 week
postoperatively. As the sutures absorb
overtime, this will yield a depressed or
inverted scar line. This can generally be
avoided by not setting back the sutures
more than a few millimeters from the

wound edge and by placing a suff cient
number of sutures so that the body of the
ridge may be easily supported.
Epidermal dimpling will occasionally
occur w here the arc of the suture reaches
its apex at the dermal-epidermal junction;
on the face and areas with thin dermis
this should be assiduously avoided. Simi-
larly, areas with sebaceous skin, such as
the nose, require meticulous avoidance
of dimpling which has the potential to
persist. In truncal areas or those with
thick dermis, however, a small degree
of dimpling will resolve with time as the
absorbable sutures are gradually resorbed.
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Video 4-3. Buried vertical
mattress suture

Access to video can be found via
www.AtlasofSuturing Techniques.com.

Application

This technique is a workhorse approach
that is widely utilized by dermatologists
and plastic surgeons. It is best used in
areas under mild to moderate tension,
and is a highly effective approach that
may be utilized on the face, as well as
the extremities and trunk.

Because of the need to shift planes and
the fact that the needle travels in the
papillary dermis, this technique may not
be particularly well suited to areas with
atrophic skin.

Suture Material Choice

Suture choice i1s dependent in large part on
location, though since suture material tra-
verses the papillary dermis and the incised
wound edge, as always the smallest gauge
suture material appropriate for the ana-
tomic location should be utilized. On
the back and shoulders, 2-0 or 3-0 suture
material is effective, though theoretically
the risk of suture spitting or suture abscess
formation is greater with the thicker 2-0
suture material. This needs to be weighed
against the beneft of utilizing a larger
CP-2 needle, which will almost never
bend even in the thickest dermis, and the
beneft of adopting the 2-0 suture material,
w hich 1s less likely to snap under tension
or fail during tension-bearing activities,

leading to attendant dehiscence. On the
extremities, a 3-0 or 4-0 absorbable suture
material may be used, and on the face
and areas under minimal tension a 5-0
absorbable suture is adequate.

Technique

1. The wound edge is reflected back
using surgical forceps or hooks.
Adequate visualization of the under-
side of the dermis is desirable.

2. While reflecting back the dermis, the
suture needle is inserted at 90 degrees
into the underside of the dermis, 4 mm
distant from the incised wound edge.

3. The frst bite is executed by follow-
ing the needle initially at 90 degrees to
the underside of the dermis and then,
critically, changing direction by twist-
ing the needle driver so that the needle
exits in the incised wound edge. This
allows the apex of the bite to remain
in the papillary dermis while the nee-
dle exits in the incised wound edge at
the level of the reticular dermis.

4. Keeping the loose end of suture
between the surgeon and the patient,
the dermis on the side of the frst bite
is released. The tissue on the oppo-
site edge is then reflected back in a
similar fashion as on the frst side.

5. The second and fnal bite is executed
by inserting the needle into the
incised wound edge at the level of
the reticular dermis. It then angles
upwards and laterally so that the
apex of the needle is at the level of
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the papillary dermis. This should 6. The suture material is then tied uti-
mirror the frst bite taken on the con- lizing an instrument tie (Figures 4-3A
tralateral side of the wound. through 4-3H).

Figure 4-3A. The needle is inserted through the Figure 4-3B. The needle 1s then inserted through
underside of the dermis and moves upward and the incised wound edge before moving upwards and
outward in the dermis before returning to exit at the outwards away from the wound edge and exiting in the
incised wound edge. deeper dermis.

TR R A A B
) Zasksias 2 Lo e T P A A A C ol Figure 4-3D. The needle is inserted through the
. . . . underside of the dermis and moves upward and out-
Figure 4-3C. lateral view of the buried vertical mat- ward in the dermis.

tress suture highlighting the heart-shaped path the
suture material takes through the dermis.

Figure 4-3E The needle is then inserted through
Figure 4-3E. 'The needle then exits at the incised the contralateral incised wound edge before moving
wound edge. upwards and outwards away from the wound edge.



Figure 4-3G. 'The needle continues its rotation and
exits in the deeper dermis.

Tips and Pearls

This technique requires some practice
to master, though once mastered it is
straightforward to execute. The frst bite
may also be fnessed by frst reflecting
the wound edge back sharply during
needle insertion and then returning the
edge medially after the apex has been
reached. This approach helps lead the
needle in the correct course without an
exaggerated changed in direction with
the needle driver.

A similar approach maybe utilized by
surgeons who favor skin hooks over sur-
gical forceps; here again, the hook may
be used to hyper-reflect the skin edge
back during the frst portion of the frst
bite and then similarly pull the incised
wound edge toward the center of the
wound during the second portion of the
frst bite. This will encourage the needle
to follow the desired heart-shaped path
without necessitating a dramatic twist of
the needle driver as the needle changes
course. When suturing, the obviously
active element (the needle and needle
driver, held by the dominant hand) and
the ostensibly passive element (the skin,
held by forceps or a skin hook), have the
potential to move in three dimensions.
Thus, changing the way the needle moves
through the skin can be accomplished by
either adjusting the way the needle is
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Figure 4-3H. Immediate postoperative appearance
after placing a single buried vertical mattress suture in
atrophic skin.

moved through the skin with the domi-
nant hand, adjusting how the skin 1s held
or manipulated by the other hand, or a
combination of the two. With experience,
a combination is often more effective at
implementing the vertical mattress suture
in an elegant and eff cient fashion.

The apex of the needle should be in
the papillary dermis; if the needle courses
too superf cially, dimpling may occur.
While such dimpling is sometimes almost
unavoidable, such as in areas with a very
thin dermis such as the eyelids, and gener-
ally resolves with time, it remains best to
avoid it if possible since: (1) patients may
sometimes have some concern regarding
the immediate postoperative appearance,
and (2) dimpling signif es that the suture
material traverses very superf cially, rais-
ing concern that it could be associated
with an increased risk of suture spitting.

This technique, if executed appro-
priately, leads to both excellent wound
eversion and outstanding wound-edge
approximation, explaining the popularity
of this approach amongst plastic surgeons
and dermatologists.

A particularly well-executed traditional
simple buried dermal suture is very simi-
lar to the buried vertical mattress, since
the placement of the suture following
the curvature of the needle results in a
slight eversion of the wound edge.
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Drawbacks and Cautions

In areas under marked tension, such as the
back, this technique should be executed
with caution in order to minimize the risk
of bending the needle especially when
smaller needles, such as the FS and PS,
are used.

While the eversion is less pronounced
than is seen with other techniques, such
as the set-back dermal suture, patients
may still be left with a small ridge in the
immediate postoperative period. While
this 1s desirable, it is also important to

warn patients of this outcome; explain-
ing that the technique is akin to placing a
subcutaneous splint may help the patient
develop reasonable and realistic expecta-
tions and reduce anxiety regarding the
immediate postoperative appearance of
the wound.
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Synonym

Fully buried horizontal mattress suture

Video 4-4. Buried horizontal
mattress suture

Access to video can be found via
www.AtlasofSuturing Techniques.com.

Application

This is a niche technique, useful when
closing narrow wounds or those where
there is limited space to insert the needle
driver, and when placing a buried suture
i1s desirable. It may be employed in a
variety of locations, including the scalp,
ears, and lower leg, though it has been
applied broadly and may be utilized in
any number of anatomic locations.
This technique results in adequate
wound eversion; depending on how far
back the bites are taken and whether
the incised wound edge 1s cut with an
inward bevel, it may result in only modest
wound-edge approximation.

Suture Material Choice

As always, suture material choice depends
on preference and location; while the
suture material remains on the under-
surface of the dermis, it does traverse
the midpapillary dermis, and therefore
care should be taken to utilize the small-
est caliber of suture that provides ade-
quate tensile strength. Similarly, the knot
remains relatively superf cial at the level
of the reticular dermis, confrming the
need to utilize the fnest suture available.

This approach should only rarely be
used in areas with a thick dermis and
under marked tension, such as the
chest and back. On the extremities, a
4-0 absorbable suture material may be
used, and on the face and areas under
minimal tension a 5-0 absorbable suture
1s adequate. A 3-0 caliber suture may be
used on areas such as the lower legs if
needed, though this should be utilized
with caution as the larger caliber suture
material has more of a tendency to spit
or result in foreign body reactions.

Technique

1. The wound edge is reflected back
using surgical forceps or hooks. Ade-
quate visualization of the underside
of the dermis is desirable.

2. While reflecting back the dermis,
the suture needle is inserted into the
undersurface of the dermis parallel
to the incision line just lateral to the
incised wound edge.

3. The frst bite is executed by placing
gentle pressure on the needle so that
it enters the papillary dermis and
then relaxing pressure to permit the
needle to exit on the undersurface of
the dermis.

4. Keeping the loose end of suture
between the surgeon and the patient,
the dermis on the side of the frst bite
is released. The tissue on the oppo-
site edge is then reflected back in a
similar fashion as on the frst side.
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5. The second and fnal bite 1s executed
by inserting the needle into the under-
surface of the dermis on the contralat-

eral side, with a backhand technique

Figure 4-4A. 'The needle 1s inserted through the der-
mis running parallel to the incised wound edge.

Figure 4-4B. This procedure is then reversed on the
contralateral wound edge.

Figure 4-4C. Overview of the buried horizontal
mattress suture technique.

if desired, and completing a mirror-
image loop, so that the needle exits
directly across from its original entry
point on the contralateral side.

6. The suture material 1s then tied uti-

lizing an instrument tie (Figures 4-4A
through 4-4F).

Figure 4-4D. The needle is inserted through the
dermis, slightly setback from the wound edge, running
parallel to the incised wound edge.

Figure 4-4E. 'This procedure is then reversed on the
contralateral wound edge.

Figure 4-4E Wound appearance after placement of
a single buried horizontal mattress suture. Note the
marked wound-edge eversion.



Tips and Pearls

This technique is useful for narrow or
shallow wounds, such as those on the
scalp and shins. It may also be used when
adding an additional buried suture in an
otherwise largely closed wound, where
there is insuff cient space to insert a verti-
cally oriented buried suture in the narrow
space between two other already-placed
sutures.

As with the buried vertical mattress
approach, the frst bite may be fnessed
by frst reflecting the wound edge back
sharply during needle insertion and then
returning the edge medially after the apex
has been reached. This approach helps
lead the needle in the correct course with-
out an exaggerated change in direction
with the needle driver, though the needle
is oriented parallel to the incised wound
edge, as opposed to the perpendicular
approach utilized with the buried verti-
cal mattress.

The needle driver may also be held
like a pencil, and the needle may then be
rotated through the dermis while reflect-
ing back with the forceps to permit easy
visualization.

As with any buried technique, the apex
of the needle should be in or deep to the
papillary dermis; if the needle courses too
superf cially, dimpling may occur.

Drawbacks and Cautions

This technique should not be adopted in
all areas, and there are generally better
options for use in areas with a robust
dermis under moderate to marked ten-
sion, such as the back and shoulders. In
those locations, the buried horizontal
mattress approach should only be uti-
lized for inserting additional sutures in
between already placed buried sutures,
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when there is insuff cient space to place a
set-back dermal suture or buried vertical
mattress suture.

While the eversion is less pronounced
than other techniques, such as the set-
back dermal suture, patients may still
be left with a small ridge in the immedi-
ate postoperative period. While this i1s
desirable, 1t 1s also important to warn
patients of this outcome; explaining that
the technique is akin to placing a subcuta-
neous splint may help the patient develop
reasonable and realistic expectations and
reduce anxiety regarding the immediate
postoperative appearance of the wound.

Wound-edge necrosis has been raised
as a potential risk of horizontally oriented
suture placement, but in practice this is
only encountered very rarely and as a
complication of tightly placed traditional
horizontal mattress sutures, rather than
with the buried equivalent. This 1s likely
due to a constrictive effect on the incised
wound edge, which is not typically seen
with buried sutures.

The original description of this
approach bears some resemblance to the
butterfly suture; keeping in mind that
the buried horizontal mattress suture
should represent a buried version of the
traditional horizontal mattress approach,
however, the needle entry and exit points
should both be in the undersurface of the
dermis just lateral to the incised wound
edge, as opposed to the butterfly suture
where entry and exit occur at the junc-
ture of the incised wound edge and the
undersurface of the dermis and where
the needle arcs on a diagonal.
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Access to video can be found via
www.AtlasofSuturingTechniques.com.

Application

The butterfly suture technique is a buried
technique designed for wounds under
moderate to marked tension. It 1s best uti-
lized on the trunk and shoulders, where
the combination of a thick dermis and
the need for marked tension relief make
it an occasionally useful approach.

Suture Material Choice

As always, suture material choice depends
on preference and location. Though this
technique is designed for wounds under
signif cant tension on the trunk it is com-
monly utilized with a 3-0 suture. While
adopting a 2-0 suture material 1s some-
times useful, especially to avoid bending
smaller needles, the knot for this suture is
buried in line with the incision and at the
base of the dermis and therefore suture
material spitting is a risk. Use of an absorb-
able monoflament (polydioxanone) has
been proposed as providing superior out-
comes over a braided absorbable suture.

Technique

1. This technique ideally requires that
the wound edges be incised with a
reverse bevel, allowing the epidermis
to overhang the dermis in the center
of the wound.
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. Thewound edgeisreflected back using

surgical forceps or hooks. Adequate
full visualization of the underside of
the dermis is very helpful.

. While reflecting back the dermis,

the suture needle is inserted into the
undersurface of the dermis near the
junction of the base of the incised
wound edge and the undersurface
of the undermined dermis. The
needle driver 1s held like a pencil
at 90 degrees to the incised wound
edge and the needle may be held on
the needle driver at an oblique angle
to facilitate suture placement.

. The frst bite 1s executed by plac-

ing gentle pressure on the needle so
that it moves laterally and upward,
forming a horizontal loop that on
cross section resembles the wing of
a butterfly. The needle then exits
the undersurface of the dermis after
following its curvature, in the same
plane as its entrance point.

. Keeping the loose end of suture

between the surgeon and the patient,
the dermis on the side of the frst bite
is released. The tissue on the oppo-
site edge is then reflected back in a
similar fashion as on the frst side.

. The second and fnal bite is executed

by inserting the needle into the
undersurface of the dermis on the
contralateral side, with a backhand
technique if desired, and complet-
ing a mirror-image loop. The suture



material exits directly across from its
initial entry point.
7. The suture material 1s then tied uti-

lizing an instrument tie (Figures 4-5 A
through 4-5E).

Figure 4-5A. Frst step of the butterfly suture tech-
nique. Note that the needle driver 1s held like a pencil
and the needle 1s passed in a plane parallel to the
incised wound edge, at an approximately 45-degree
angle so that a more superfcial bite of dermis is taken
when the needle reaches its apex, leading to wound-
edge eversion.
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Figure 4-5B. Second step of the butterfly suture, pre-
senting a mirror image of the frst step.
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Figure 4-5C. FHirst step of the butterfly suture
technique. Note that the needle driver is held like a
pencil and the needle is passed in a plane parallel to
the incised wound edge, at an approximately 45-degree
angle so that a more superf'cial bite of dermis is taken
when the needle reaches its apex, leading to wound-
edge eversion.

Figure 4-5D. Second step of the butterfly suture,
presenting a mirror image of the frst step.

Figure 4-5E. Immediate postoperative appearance.
Note the pronounced eversion.
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Tips and Pearls

This technique is designed for areas under
tension, though it may be used in any
anatomic location. As such, utilizing a
suff ciently robust needle may be very
helpful in mitigating the risk of needle
bending that can be seen when attempt-
ing to place the needle in the thick dermis
of the back.

As with the buried vertical mattress
approach, the frst bite may be fnessed
by frst reflecting the wound edge back
sharply during needle insertion and then
returning the edge medially after the apex
has been reached. This approach helps
lead the needle in the correct course with-
out an exaggerated change in direction
with the needle driver, though the needle
is oriented parallel to the incised wound
edge, and on a diagonal relative to the
vertical axis, as opposed to the perpen-
dicular approach utilized with the buried
vertical mattress.

As with most approaches, the apex
of the needle's pass should be in the
papillary dermis or deeper; if the needle
courses too superf cially, dimpling may
occur. This technique is unique in that it
incorporates a large segment of dermis
along the axis of the wound, theoretically
increasing the robustness of each suture
placement, and that it has the needle
move on an upward and outw ard diago-
nal from the wound edge, facilitating
wound eversion as well.

Proponents of this technique have
advocated the use of a long-lasting non-
absorbable monoflament suture mate-
rial, polydioxanone, since it retains its
strength for an extended period of time
and is therefore particularly amenable to
use in high-tension closures.

Like the buried horizontal mattress
suture, an advantage of this approach
is the relatively generous section of der-
mis included in each suture. In areas

of atrophy, the broader bite of dermis
included in each suture may help mitigate
the risk of tearing through the atrophic
dermis that may be encountered when
utilizing vertically oriented buried sutures
in these circumstances.

An additional beneft of this approach
is that since each completed suture is ori-
ented horizontally, less individual sutures
need to be placed to cover a given length
of the wound.

Drawbacks and Cautions

The need to bevel the wound edges
means that this technique requires a
small degree of preplanning. The bevel
may, however, be useful for other
techniques as well, as it may help with
wound-edge apposition in general,
though there is also the theoretical risk
of contracture leading to a small separa-
tion between the wound edges. If the
butterfly suture is utilized without bev-
eling the wound edges, a small amount
of dermis may overhang in the incised
wound edges, preventing wound-edge
apposition. In this event, surgical scissors
or a blade may be used to trim back the
overhanging dermis to permit the epi-
dermal wound edges to come together
unimpeded.

Some authors have raised concerns
regarding possible wound-edge necro-
sis associated with horizontally ori-
ented suture placement. Advocates of
this approach report that wound-edge
necrosis has not been seen as a compli-
cation, and necrosis is generally only an
issue with superf cially placed horizontal
mattress sutures, rather than with their
buried counterparts. This 1s likely due to
a constrictive effect on the incised wound
edge, something not typically seen with
buried sutures.

This technique should probably be
avoided on the eyelids, as the dramatic



eversion may not resolve with time with
the thin dermis and minimal tension
across the wound edges. Similarly, in
areas where inversion is desirable, such
as the nasolabial folds, this technique
should similarly be avoided.

Given the marked eversion associated
with this technique, patients may be left
with a small ridge in the immediate post-
operative period. While this 1s desirable, it
is also important to warn patients of this
outcome; explaining that the technique is
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akin to placing a subcutaneous splint may
help the patient develop reasonable and
realistic expectations and reduce anxiety
regarding the immediate postoperative
appearance of the wound.

Reference

Breuninger H, Keilbach J, Haaf U. Intracuta-
neous butterfly suture with absorbable
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Video 4-6. Running
subcuticular suture

Access to video can be found via
www.Atlasof SuturingTechniques.com.

Application

This is an epidermal approximation tech-
nique suitable for wounds under mini-
mal to no tension. This technique should
almost never be employed in the absence
of a deep dermal suture, since its strength
is in fine-tuning epidermal approximation
and it is less effective in the presence of
significant tension. Its use is also predi-
cated on the presence of a relatively robust
dermis, since it 1s a primarily intradermal
technique and therefore does not recruit
any strength from the epidermis. There-
fore, it should be avoided in the context
of atrophic skin or in areas with a very
thin dermis, such as the eyelids.

Suture Material Choice

As with any technique, it 1s best to utilize
the thinnest suture possible for any given
anatomic location. The subcuticular suture
technique 1s not designed to hold tension
irrespective of anatomic location. Since its
utility is limited to fine-tuning epidermal
approximation, 5-0 or 6-0 suture is often
useful when adopting this technique.
Depending on the chosen technique
variation, this technique may be used
with either absorbable to nonabsorbable
suture. If nonabsorbable suture is used, it
is best to utilize a monofilament suture
material to minimize the coefficient of
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friction when removing the suture. Since
a relatively large amount of suture mate-
rial will be left in the superficial dermis, if
absorbable material is used then utilizing
a nonbraided monofilament suture may
be best to minimize the risk of infection
and foreign body reaction.

Technique

1. The needle is inserted at the far
right corner of the wound, paral-
lel to the incision line, beginning
approximately 2-5 mm from the apex.
The needle is passed from this point,
which is lateral to the incision apex,
directly through the epidermis, exit-
ing into the interior of the wound just
medial to the apex. Note that this first
pass may be finessed depending on
the technique used for finishing the
closure, as addressed in detail below.

2. With the tail of the suture material
resting lateral to the incision apex and
outside the wound, the wound edge
1s gently ref ected back and the needle
is inserted into the dermis on the far
edge of the wound with a trajectory
running parallel to the incision line.
The needle, and therefore the suture,
should pass through the dermis at a
uniform depth. Bite size is dependent
on needle size, though in order to
minimize the risk of necrosis it may
be prudent to restrict the size of each
bite. The needle should exit the der-
mis at a point equidistant from the cut
edge from where it entered.



3. The needle i1s then grasped with the

surgical pickups and simultaneously
released by the hand holding the nee-
dle driver. As the needle is freed from
the tissue with the pickups, the needle
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the needle is inserted from the inte-
rior of the wound in line with the

incision line and exits just lateral to
the apex of the wound (Figures 4-6A
through 4-6J).

1s grasped again by the needle driver
In an appropriate position to repeat
the above step on the contralateral
edge of the incised wound edge.

4. A small amount of suture material is
pulled through, the skin of the con-
tralateral wound edge is refected
back, and the needle 1s inserted into
the dermis on the contralateral side
of the incised wound edge and the
same movement 1s repeated. The
needle should enter slightly proximal
(relative to the wound apex where the
suture line began) to the exit point,
thus introducing a small degree of
backtracking to the snake-like fow
of the suture material. This will help
reduce the risk of tissue bunching.

5. The same technique is repeated on
the contralateral side until the end of
the wound 1s reached. At this point,

Figure 4-6B. This procedure is repeated on the con-
tralateral wound edge.

Figure 4-6A. After passing the needle from outside
of the wound apex to the interior of the wound, the
needle 1s rotated superf cially through the dermis.

Figure 4-6C. Overview of the running subcuticular
technique.
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Figure 4-6D. The needle is passed from outside of the Figure 4-6G. The technique is repeated on alternating
wound apex to the interior of the wound. sides along the course of the wound.

Fgure 4-6E. The needle is then rotated superf cially Figure 4-6H. Immediate postoperative appearance,
through the dermis on one side of the incised wound edge. with the leading and trailing suture material still
visible.

Figure 4-6E This procedure is repeated on the contra- Figure 4-61. Postoperative appearance when the
lateral wound edge. suture is tied over top of the wound.



Figure 4-6J. Postoperative appearance when the
suture material is trimmed at the epidermis.

Tips and Pearls

Body positioning can be very helpful in
maintaining an efficient and comfortable
subcuticular technique. Most surgeons
are trained to work with the surgical site
fat and perpendicular to their body. Since
the motions associated with subcuticular
suture placement are 90 degrees off from
this, it may be useful to stand with the
surgeon's body (shoulder to shoulder) par-
allel to the incision line. This allows for a
fowing motion from right to left without
the need to twist the shoulders or wrists.

One of the classic conundra relating
to this technique is how to start and fin-
ish the closure; there are myriad options
available to the surgeon. Some of the
available options for finishing this suture
include the following:

1. Clipping the ends of the suture at the
level of the epidermis: This technique
is of maximal convenience to surgeon
and patient and minimizes the risk of
leaving any track marks whatsoever.
Since the ends of the suture are not
tacked down in any way, however,
it does not have the potential to hold
the epidermis in place in the face of
stress. This is particularly true if an
absorbable monofilament suture is
used, as it can easily slip through the
dermis, and will naturally slip away
from the areas under most tension.
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2. Clipping the ends of the suture after
leaving a long (3-6 cm) tail: The tails
may be tacked down with adhesive
strips, tissue glue, or surgical tape to
minimize slippage over time. This
approach is most suited if nonab-
sorbable monofilament will be used,
as it may be left in place for 6 weeks
or more. If the suture tails are not
fixed in place, this may lead to some
surface irritation where the suture
material exits lateral to the apices of
the wound.

3. Tying a single buried dermal suture
or set-back dermal suture at each
end of the running subcuticular loop:
The first dermal suture is tied at the
far end and the end of the suture is
trimmed either at the knot or slightly
above the knot. The running subcu-
ticular technique is then executed
as noted earlier and a similar knot is
tied at the other end. In this case, the
first and last throws of suture do not
begin and end outside of the wound
(as outlined previously), but rather as
dermal sutures at the apices of the
repair.

4. The ends of the suture may be tied to
each other in a bow over the top of
the wound: This requires leaving suf-
ficient laxity at the beginning as well
as pulling through sufficient suture
material so that the bow may be tied
at approximately the center point
of the wound. Risks associated with
this approach include torque-induced
tissue damage at the apices where the
suture material exits the wound as
well as the risk that the loose bow
may be pulled by the dressing or an
inattentive patient.

Attempting to execute this technique
with fewer dermal bites occasionally
results in crimping of the epidermis as
the wound edges pleat together. This may
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be avoided by setting back each bite of
the dermis slightly relative to the apex so
that the pattern the suture makes in the
dermis consists of wider U-shaped bites
moving in a serpiginous pattern. Assidu-
ous attention to detail in taking a suffi-
cient number of bites should effectively
mitigate the risk of epidermal crimping.

A smooth, fowing technique is of para-
mount importance in executing this tech-
nique effectively and efficiently. Some
authors have advocated adjusting the
angle used to hold the needle in the needle
driver from the traditional 90 degrees
to 135 degrees to increase the surgeon’s
comfort and minimize the need for physi-
cal contortion, though slightly adjusting
the surgeon’s body position helps sig-
nificantly in this regard and obviates the
need to adjust the needle loading angle.

Drawbacks and Cautions

While a central strength of the running
subcuticular suture is its entirely intra-
dermal placement, this may also repre-
sent one of its greatest drawbacks. This
technique results in leaving a significant
quantity of foreign-body material in the
dermis in a continuous fashion. While
this may not represent a major problem
in areas with a thick dermis such as the
back, in other anatomical locations the
large quantity of suture that is left in situ
may result in concerns regarding infec-
tion, foreign-body reaction, and even
the potential that the suture material
itself could present a physical barrier
that would impinge on the ability of the
wound to heal appropriately—essentially
an 1atrogenic eschar phenomenon.

A similar concern relates to leaving a
suture tunnel if nonabsorbable suture
material is used and is then removed after
a period of time. As one of the benefits
of this approach is to permit the suture
to remain in place for many weeks or

months, it also means that removal of
long-standing suture entails a theoretical
risk that a potential space—albeit a thin
and long one—is created on the removal
of the suture material. Again, this theo-
retical risk may be mitigated by utilizing
the thinnest possible suture material.

If nonabsorbable suture material is
used, care should be taken to account for
the eventual necessity of suture removal.
Since the nonabsorbable monofilament
will be removed by applying a continu-
ous gentle pull on the free edge of the
suture, it is imperative that the length
of the continuous suture be kept to a
reasonable maximum, to avoid the risk
of suture snapping mid pull. In cases
where a longer wound is closed using
nonabsorbable suture material, a single
simple interrupted suture may be placed
as part of the course of the suture mate-
rial every 4 cm or so, providing a site
where the suture material may be snipped
and pulled through at the time of suture
removal.

In the event that slow-absorbing
absorbable suture 1s used, consideration
should be given to utilizing undyed suture
material, since depending on the depth
of suture placement and the degree of
epidermal atrophy the suture material
may sometimes remain visible.

Depending on the placement of the
deep sutures, it is possible for this tech-
nique to lead to some mild inversion of
the epidermal edges as they are pulled
inward by the suture material. This is
particularly the case when the suture is
finished with a fixed knot holding the
ends of the suture material in a fixed
position.
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Synonym

Backing out subcuticular suture

Video 4-7. Backing out
running subcuticular suture

Access to video can be found via
www.AtlasofSuturingTechniques.com.

Application

This is an epidermal approximation tech-
nique suitable for wounds under minimal
to no tension in areas with an excellent
vascular supply. This technique should
almost never be employed in the absence
of a deep dermal suture, since its strength
1s in fne-tuning epidermal approximation
and it is ineffective in the presence of
signif cant tension.

Suture Material Choice

As with any technique, it is best to uti-
lize the thinnest suture possible for any
given anatomic location. Since the back-
ing out subcuticular suture technique
1s not designed to hold tension, and its
utility is limited to fne-tuning epider-
mal approximation, 5-0 or 6-0 suture is
generally adequate when adopting this
technique. This 1s especially important
since a large volume of suture material is
left in situ when utilizing this approach.
It is best to utilize a monoflament suture
material to minimize the coeffcient of
friction at the time of suture removal.

Technique

1. The needle is inserted at the far right
corner of the wound, parallel to the
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incision line, beginning approximately
2-5 mm from the apex. The needle is
passed from this point, which is lateral
to the incision apex, directly through
the epidermis, exiting into the interior
of the wound just medial to the apex.

. With the tail of the suture material

resting lateral to the incision apex and
outside the wound, the wound edge
is gently reflected back and the needle
is inserted into the dermis on the far
edge of the wound with a trajectory
running parallel to the incision line.
The needle, and therefore the suture,
should pass through the dermis at a
uniform depth. Bite size is dependent
on needle size, though in order to
minimize the risk of necrosis it may
be prudent to restrict the size of each
bite. The needle should exit the der-
mis at a point equidistant from the
cut edge from where it entered.

. The needle 1s then grasped with the

surgical pickups and simultaneously
released by the hand holding the nee-
dle driver. As the needle is freed from
the tissue with the pickups, the needle
1s grasped again by the needle driver in
an appropriate position to repeat the
earlier mentioned step on the contra-
lateral edge of the incised wound edge.

. A small amount of suture material

is pulled through and the needle is
inserted into the dermis on the contra-
lateral side of the incised wound edge
and the same movement is repeated.
The needle should enter slightly



proximal (relative to the wound apex
where the suture line began) to the
exit point, thus introducing a small
degree of backtracking to the snake-
like flow of the suture material.

. The same technique is repeated on the
contralateral side of the incision line,
and alternating bites are then taken
from each side of the incision line,
with continuing on until the end of
the wound 1s reached. At this point,
the needle is inserted from the interior
of the wound in line with the incision
line and exits just lateral to the apex of
the wound.

. A small roll of petrolatum gauze (or a
dental roll) is then inserted in the space
between the apex of the wound and
the exit point of the suture material.
The needle 1s then reinserted between
the petrolatum gauze and the wound
apex, securing the gauze in place and
exiting at the interior of the wound.

. Moving in the opposite direction,
steps (1) through (5) are then repeated,

A

Figure 4-7A. Overview of the backing out running sub-
cuticular suture technique.
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with the suture material snaking an
alternating course through the super-
fcial dermis, using a backhand tech-
nique if desired.

8. After exiting lateral to the apex where
the closure began, a roll of petrolatum
gauze 1S again placed between the
two ends of the suture and the suture
material is tied off (Figures 4-7A
through 4-7J).

Figure 4-7B. The needle is inserted from outside of
the apex of the wound into the wound interior.

Figure 4-7C. The needle is then inserted through
the superf cial dermis, running parallel to the incised
wound edge.

"

Figure 4-7D. This is sequentially repeated on opposite
wound edges.
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Figure 4-7E. The technique continues along the length
of the wound.

Figure 4-7E When the opposite wound apex is
reached, the needle is inserted from the deep dermis
lateral to the apex directly outward through the skin.

.\

ad

Figure 4-7G. Apiece of rolled gauze may be placed as
a bolster as the needle is loaded in a backhand fashion.

"
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Figure 4-7H. The needle then follows along the super-
fcial dermis in the opposite direction, heading toward
the mitial wound apex.

Figure 4-71. Once the starting apex is reached, the
needle again enters from the undermined deep dermis
medial to the apex, exiting the skin medial to its mitial
insertion point.

Figure 4-7J. Another piece of rolled gauze is placed
as a bolster and the suture is tied. Note the slight
gaping at the center of the wound where it is under the
greatest tension.

Tips and Pearls

This is a niche technique, as the addition
of a second row of subcuticular suture
material in the wound probably does not
add signif cantly to wound security while
it doubles the amount of suture material
that will ultimately need to be removed.

As with the standard running subcuticu-
lar suture, body positioning may be very
helpful in maintaining an eff cient and
comfortable backing out subcuticular tech-
nique. Most surgeons are trained to work
w ith the surgical site flat and perpendicular
to their body. Since the motions associated
with subcuticular suture placement are
90 degrees off from this, it may be useful
to stand with the surgeon’s body (shoulder
to shoulder) parallel to the incision line.



This allows for a flowing motion from
right to left without the need to twist the
shoulders or wrists.

Since this approach requires the surgeon
to perform the second half of the closure
moving in the opposite direction, it may
be usefulto use a backhand technique for
many of the suture throws when moving
back toward the original wound apex. This
may add signif cantly to the time needed
to complete this closure while facility with
a backhand technique is improved.

As with the standard running sub-
cuticular approach, a smooth, flowing
technique is of paramount importance in
executing this technique effectively and
eff ciently. Some authors have advocated
adjusting the angle used to hold the needle
in the needle driver from the traditional
90 degrees to 135 degrees to increase the
surgeon’s comfort and minimize the need
for physical contortion, though adjusting
the surgeon’s body position may obviate
the need for this adjustment.

Drawbacks and Cautions

Though it may be conceptualized as a
bidirectional subcuticular closure, the
extra row of sutures in this technique
adds little to wound security, as the entire
suture line 1s secured with a single knot.
Therefore, it is not recommended as a
solitary closure approach, but rather it
is best utilized layered over the top of a
deeper suturing technique.

This technique results in leaving a
very signif cant quantity of foreign-body
material in the dermis in a continuous
fashion—essentially twice as much as
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the running subcuticular technique. While
this may not represent a major problem
in areas with a thick dermis such as the
back, in other anatomical locations the
large quantity of suture that is left in situ
may result in concerns regarding infec-
tion, foreign-body reaction, and even
the potential that the suture material
itself could present a physical barrier
that would impinge on the ability of the
wound to heal appropriately—an 1atro-
genic eschar phenomenon.

The extra row of subcuticular sutures
used in this technique raises further concern
regarding the possibility of tissue strangu-
lation along the wound margin that could
theoretically be associated with tightly
placed subcuticular sutures. It, therefore,
should be reserved for arcas with an out-
standing vascular supply, such as the face.

Removal of long-standing suture entails
a theoretical risk that a potential space—
albeit a thin and long one—is created
on the removal of the suture material.
This theoretical risk may be mitigated
by utilizing the thinnest possible suture
material, and this risk is higher in this
approach than in the standard subcuticu-
lar suturing technique.

There is sometimes a tendency for the
apices of the wound to develop exagger-
ated dog ears due to the tension vector
created when looping and tying the suture
material over the gauze bolsters lateral to
the apices. Minimizing tension across this
suture helps minimize this potential issue.

Reference
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Synonym
Haneke-Marini suture, modif ed buried
vertical mattress suture

Video 4-8. Percutaneous
vertical mattress suture
Access to video can be found via
www.Atlasof SuturingTechniques.com.

Application

This technique is designed to allow for
excellent tension relief while concomi-
tantly permitting easy suture placement
in relatively tight spaces. It 1s best suited
to areas with thicker dermis, though it
may also be utilized in any body area
when tension-relieving sutures must be
placed and where insertion of the full
needle is challenging.

Some authors have advocated this
technique as a replacement for stan-
dard buried suture approaches, and as
an easy to implement alternative to the
buried vertical mattress, while others
prefer to think of this as a niche approach
exclusively for areas where fully buried
approaches are more challenging.

Suture Material Choice

Suture choice is dependent in large part
on location. Because suture material trav-
els percutaneously, exiting the epidermis
and then reentering, the smallest gauge
suture material appropriate for the ana-
tomic location should be utilized. On the
back and shoulders, 2-0 or 3-0 absorb-
able suture material is effective, though
theoretically the risk of suture spitting or
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suture abscess formation is greater with
the thicker 2-0 suture material, particu-
larly where the material has exited the
epidermis entirely. On the extremities,
a 3-0 or 4-0 absorbable suture material
may be used, and on the face and areas
under minimal tension a 5-0 absorbable
suture is adequate.

Technique

1. The wound edge is reflected back
using surgical forceps or hooks.
In areas under marked tension, or
where full visualization is not pos-
sible, the needle may be blindly
inserted from the undermined space
without reflecting back the skin.

2. The suture needle 1s inserted at a
90-degree angle into the underside
of the dermis 4 mm distant from the
incised wound edge.

3. The frst bite travels from the under-
side of the dermis in the undermined
space, passes entirely through the der-
mis, and exits through the epidermis
directly above the entry point.

4. The needle is then reloaded onto
the needle driver with a backhanded
technique, and inserted through the
epidermis either directly through the
same hole as the suture followed dur-
ing exit, or just medial to it. A shal-
low bite is taken and the needle exits
on the lateral margin of the incised
wound edge.

5. The needle is then reloaded, again in
a backhanded fashion, and is inserted



into the contralateral incised wound
edge at the same depth as it exited
on the frst side. The needle again
follows a mirror-image superfcial
course through the dermis, exiting
through the epidermis again approxi-
mately 4 mm from the wound edge.
Alternatively, this step may be com-
bined with the prior step and the
needle can be inserted into the con-
tralateral edge while it 1s still loaded
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Figure 4-8A. The percutaneous vertical mattress
suture is started by entering through the underside of
the undermined dermis and exiting directly upward
through the skin.
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Figure 4-8B. The needle is then reinserted just medial
to its exit point relative to the wound edge, or directly
through the same hole, following a superf'cial course
through the dermis and exiting at the incised wound
edge.
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.
from the initial pass exiting the
incised wound edge.

6. The needle 1s then loaded in a stan-
dard fashion and inserted either
through the same hole or just lateral
to it, following a deeper course and
exiting the undersurface of the der-
mis into the undermined space.

7. The suture material is then tied uti-

lizing an instrument tie (Figures 4-8A
through 4-8K).

.-actn 2, w - e -
. \

B . .. A
-5 ‘,J" . ¥ A

" — P A . o5y Bn 4
SR Ih ok B it W ks SUTHR LAY 2=

Figure 4-8C. The needle is then reinserted on the con-
tralateral wound edge following a superfcial course.
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Figure 4-8D. The needle then reenters through the
same hole or just lateral to it, following a deeper
course and exiting through the underside of the dermis.
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Figure 4-8H. The needle is then reinserted on the
contralateral wound edge through the underside of the
undermined dermis.

Figure 4-8E. Gross-sectional view of the percutane-
ous vertical mattress technique.

Figure 4-8E 'The needle enters through the underside Figure 4-8I. 'The needle then reenters through the
of the undermined dermis and exiting directly upward same hole or just lateral to it, following a deeper
through the skin. course and exiting through the underside of the dermis.

G
‘— J
Figure 4-8G. 'The needle is then reinserted just medial Figure 4-8J. Immediate appearance after placement
to its exit point relative to the wound edge, following a of a single percutancous vertical mattress suture. Note

superf cial course through the dermis and exiting at the the dimpling, which will resolve as the suture material
incised wound edge. is absorbed.



Figure 4-8K. Immediate postoperative appearance
after a series of percutaneous vertical mattress sutures
has been placed.

Tips and Pearls

This technique is ideal for use in areas
where placement of a traditional bur-
ied suture is challenging due to limited
space, such as the scalp and lower leg.
Even using small semicircular needles and
with extensive undermining, it may be
diff cult to insert the body of needle into
the undersurface of the dermis in these
anatomic locations.

This technique may also be useful when
placing an additional suture between two
reasonably tightly set sutures, and where
full retraction of the wound edge is, there-
fore, impossible.

This approach may also be used when
it is diff cult to visualize the undersurface
of the dermis, since the needle throws
may be placed in an almost blind fashion.
The skin 1s grasped gently to make it taut
and the needle is inserted through the
undermined space, exiting on the outside
of the skin. This may be executed by
feel, an approach well suited to the scalp,
where minimal dermal elasticity may
preclude full exposure of the undersurface
of the undermined dermis.

Finally, this technique may be utilized
when a buried suture needs to be placed
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in an area that hasnot been undermined;
the initial suture placement, entering
from the underside of the dermis, can
be performed blindly by sliding the needle
through the superfcial fat and entering
from the underside of the dermis.

Drawbacks and Cautions

Since suture material exits the skin and
then reenters, dimpling will likely occur.
Patients should be warned that this is
expected and will resolve with time.
Reentering the skin through the same
hole may help minimize the risk of dra-
matic dimpling, though this also increases
the chance that the suture material could
be cut by the needle.

Setting back the frst throw far from
the incised wound edge may result in
overeversion; the chief drawback of
overeversion is that the dermis may
overhang the center of the incised wound
edge, barring the epidermal edges from
approximating appropriately, leading to
a slightly wider fnal scar. This may be
easily solved by carefully beveling the
dermis to allow the epidermal edges to
meet unimpeded.
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Synonym

Percutaneous Kantor suture

Video 4-9. Percutaneous
set-back dermal suture

Access to video can be found via
www.AtlasofSuturingTlechniques.com.

Application

This technique is designed primarily for
the closure of narrow wounds. In ana-
tomic locations such as the scalp and
lower leg, there is often insuff cient lax-
ity to permit the effective visualization
of the undersurface of the undermined
wound edge that would be ideal for the
placement of set-back dermal sutures.

This technique could theoretically be
utilized in other areas, though in prac-
tice the standard buried set-back dermal
suture should probably be utilized if at
all possible to effect better wound-edge
approximation.

Suture Material Choice

On the scalp, a 3-0 or 4-0 absorbable
suture is probably best, as it allows for
robust closure in this area where tension
is occasionally moderate to severe. On the
lower legs, 3-0 or 4-0 absorbable suture
material may be used as well, as this area
is sometimes under marked tension. As
always, utilizing the smallest gauge suture
material that will permit adequate closure
under tension is best.
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Technique

1. If possible, the wound edge is
reflected back using surgical forceps
or hooks. Adequate visualization of
the underside of the dermis is not
required.

2. While gently grasping the skin

edge, the suture needle is inserted
at 90 degrees into the underside of
the dermis 2-4 mm distant from the
incised wound edge.

3. The frst bite is executed by travers-

ing the dermis and piercing directly
up through the epidermis, with the
needle exiting the epidermis 2-4 mm
from the incised wound edge.

4. The needle is then reloaded on the

needle driver in a backhand fashion
and inserted at 90 degrees just medial
to the exit point. The needle exits the
undermined surface of the dermis
into the undermined space between
the undersurface of the dermis and
the deeper subcutaneous tissue,
medial to its entry point.

5. The needle is then reloaded, again

in a backhand fashion, and inserted
into the undersurface of the dermis
on the contralateral wound edge,
2-4 mm distant from the incised
wound edge. Depending on needle
size and the breadth of the wound,
this step may be combined with
the prior step, saving the need to
reload the needle. The needle should



traverse the dermis and exit through
the epidermis 2-4 mm distant from
the incised wound edge.

6. The needle is then reloaded 1n a stan-
dard fashion and inserted in the epi-
dermis just lateral to the exit point

Figure 4-9A. The needle is inserted from the underside
of the dermis in the undermined space directly upward
through the skin.

Figure 4-9B. The needle is then reinserted in a
backhand fashion just medial to its exit point, exiting
through the undersurface of the dermis in the under-
mined space.
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at 90 degrees, exiting the undersur-
face of the dermis in the undermined

space.
7. The suture material is then tied uti-

lizing an instrument tie (Figures 4-9A
through 4-9K).

Figure 4-9C. The needle is then inserted on the con-

tralateral side, again from the underside of the dermis,
exiting through the skin.

Figure 4-9D. The needle is then reinserted just lateral
to its exit point, exiting in the undermined space.
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Figure 4-9H. The needle exits through the undersur-
face of the dermis in the undermined space, now vis-
ible as it arcs toward the center of the wound.

'
'
'
1
1
1
1
\

Figure 4-9E. Gross-sectional view of the percutaneous
set-back dermal suture.

Figure 4-9E 'The needle is inserted from the underside Figure 4-91. The needle is then inserted on the
of the dermis in the undermined space directly upward contralateral side, again from the underside of the dermis,
through the skin. exiting through the skin.

Figure 4-9G. The needle 1s then reinserted in a Figure 4-9J . The needle is then reinserted just lateral
backhand fashion just medial to its exit point. to its exit point, exiting in the undermined space.



Figure 4-9K Immediate postoperative appearance.
Note the marked wound eversion.

Tips and Pearls

A central advantage of this approach is its
ease of execution; since the suture pierces
the epidermis and dermis at a 90-degree
angle, there is no need to change planes,
effect a heart-shaped suture placement,
or guarantee that the suture exit point is
precisely at the inside edge of the lower
dermis, as may be needed with other
techniques.

This technique 1s also appropriate in
areas where extensive undermining is
not possible; since the undersurface of
the dermis does not need to be visual-
ized to effectively place the sutures, the
throws can be essentially placed blindly.

An important theoretical advantage of
this approach over other percutaneous
approaches is that no suture material
is left between the wound edges. Since
even absorbable suture material may rep-
resent a physical impediment to wound
healing, this is an important benef't that
this approach shares with the standard
set-back dermal suture technique.

This technique may also be useful
when adding additional sutures to an
already largely closed wound. In these
cases there may not be suffcient room
to insert a traditional vertically oriented
buried suture, both as the space avail-
able to insert the needle driver is limited
and the degree of possible wound-edge
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reflection is limited by the presence of
surrounding buried sutures. In these
cases, a percutaneous set-back dermal
suture can be easily executed.

Drawbacks and Cautions

The percutaneous set-back dermal
approach creates signif cant wound ever-
sion, and the degree of eversion elicited
by this approach may be more marked
than that seen with the standard set-back
dermal suture approach. This pronounced
eversion may lead the epidermal portion
of the wound edges to separate as the der-
mis 1s brought together, as the epidermal
edges failto drape together as they would
normally do with the standard set-back
dermal technique.

There are two possible approaches
to this situation: (1) Superf cial running
or interrupted sutures may be placed to
better approximate the epidermal edges,
and (2) The defect could be removed
with an inward bevel (as 1s done with the
butterfly suture technique), or the dermis
may be incised at an inw ard bevel after
the original defect is created, permitting
the epidermal edges to come together
gently even in the face of the marked
eversion seen with this approach. Many
clinicians favor a bilayered approach in
general, and therefore placing the epi-
dermal sutures is an easy solution and
does not require the degree of preplan-
ning associated with the bevel approach,
though a combination of the two solu-
tions may be utilized as well.

Patients should be cautioned that they
might develop a signif cant ridge in the
immediate postoperative period. Depend-
ing on the suture material used and the
density of the sutures, this ridge may last
from weeks to months. Explaining that
the technique is akin to placing a subcuta-
neous splint may help the patient develop
reasonable and realistic expectations and
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reduce anxiety regarding the immediate
postoperative appearance of the wound.

Epidermal dimpling will often occur
with this approach, since the suture
material traverses the epidermis. A small
degree of dimpling will resolve with time
as the absorbable sutures are gradually
resorbed, and patients should be warned
that this is a likely occurrence and that it
is of no long-term clinical consequence.

Since suture material traverses the epi-
dermis, there is a theoretically greater

risk of infection with this technique than
with approaches that remain entirely
buried on the undersurface of the dermis.
Meticulous attention to sterile technique
may help mitigate this theoretical risk,
and anecdotally infection is seen no more
frequently with this approach than with
any other closure technique.

Reference
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Synonym

Buried horizontal mattress suture

Video 4-10. Percutaneous
horizontal mattress suture
Access to video can be found via
www.Atlasof SuturingTechniques.com.

Application

As with other percutaneous approaches,
this technique is designed to allow for
excellent tension relief while concomi-
tantly permitting easy suture placement
in relatively tight spaces. It is best suited
to areas with thicker dermis, though it
may also be utilized in any body area
when tension-relieving sutures must be
placed and where insertion of the full
needle is challenging.

Suture Material Choice

Suture choice is dependent in large part on
location. Though suture material travels
percutaneously, exiting the epidermis and
then reentering, the smallest gauge suture
material appropriate for the anatomic
location should be utilized. On the back
and shoulders, 2-0 or 3-0 suture material
is effective, though theoretically the risk
of suture spitting or suture abscess forma-
tion 1s greater with the thicker 2-0 suture
material, particularly where the material
has exited the epidermis entirely. On the
extremities, a 3-0 or 4-0 absorbable suture
material may be used, and on the face
and areas under minimal tension a 5-0
absorbable suture is adequate.

Technique

1. The wound edge is reflected back
using surgical forceps or hooks. In
areas under marked tension, or where
full visualization is not possible, the
needle may be blindly inserted from
the undermined space.

2. The suture needle is inserted per-
pendicular to the incision line at a
90-degree angle into the underside
of the dermis 4 mm distant from the
incised wound edge.

3. The frst bite is started by following
the needle and traversing from the
underside of the dermis in the under-
mined space and passing entirely
through the dermis and exiting the
skin.

4. The needle is then reloaded onto the
needle driver and inserted through
the epidermis either directly through
the same hole as the suture followed
during exit, or just distal to it, with
the needle-oriented parallel to the
incision line. A shallow bite is taken,
staying in the superf cial dermis, exit-
ing on the same side of the incision
line distal to the entry point.

5. The needle i1s then reloaded and
inserted into the same hole or just
medial to it, while being held per-
pendicular to the incision line. The
needle should travel through the
full thickness of the skin, exiting on
the undersurface of the undermined
dermis.
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6. The needle is then reloaded and
enters the undersurface of the under-
mined dermis on the contralateral
wound edge, exiting through the sur-
face of the epidermis. This step may
be combined with the prior step and
the needle can be inserted into the
contralateral wound edge while it is
still loaded from the initial pass.

7. Theneedleisthenloaded and inserted

either through the same hole or just
proximal to it, oriented parallel to
the incision line but in the opposite

Figure 4-10A. Overview of the percutaneous horizontal
mattress suture technique.

Figure 4-10B. First step of the percutaneous horizontal
mattress suture technique. Note that the needle is
inserted through the undersurface of the undermined
dermis directly upward, exiting the skin set back from
the wound edge.

direction as in step 4, following a
superf cial course and exiting on the
same side of the incision line proxi-
mal to the incision entry point.

8. The needle is then reloaded in a
standard fashion and inserted either
through the same hole or just medial
to it perpendicular to the incision
line, exiting on the undersurface of
the undermined dermis.

9. The suture material is then tied utiliz-

ing an instrument tie (Figures 4-10A
through 4-101J).

Figure 4-10C. The needle is reinserted directly adja-
cent to its exit point (or even through the same hole
as it exited), now parallel to the incised wound edge.

Figure 4-10D. The needle passes superf cially through
the dermis, exiting at a point equidistant from the
incised wound edge.
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Figure 4-10E. The needle is then reinserted directly Figure 4-10H. The needle is then reinserted directly
adjacent to its exit point (or even through the same adjacent to its exit point (or through the same hole),
hole), now oriented perpendicular to the wound edge to now oriented perpendicular to the wound edge, exiting
permit it to traverse the wound. in the open wound space.

Figure 4-10E The needle is inserted on the contra- Figure 4-101. Wound appearance after placement of a
lateral wound edge through the undersurface of the single percutaneous horizontal mattress suture.
undermined dermis, directly upward, again exiting the

skin set back from the wound edge.

Figure 4-10G. The needle 1s reinserted directly adja- Figure 4-10J . Fnal wound appearance. Note the
cent to its exit point (or even through the same hole as marked wound-edge eversion.

it exited), now parallel to the incised wound edge, in

the direction of the initial entry point.
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Tips and Pearls

This technique is best for use in areas
where placement of a traditional buried
suture is challenging due to limited space,
such as the scalp and lower leg. Even
after using small semicircular needles and
with extensive undermining, it may be
diff cult to insert the body of needle into
the undersurface of the dermis in these
anatomic locations.

This approach may also be used when
it is diff cult to visualize the undersurface
of the dermis, since the needle throws
may be placed in an almost blind fashion.
The skin is grasped gently to make it
taught and the needle 1s inserted through
the undermined space, exiting on the
outside of the skin. This may be executed
by feel, an approach well suited to the
scalp where minimal dermal elasticity
precludes full exposure of the undersur-
face of the undermined dermis. The ear
is another area where this approach may
be very useful, since the limited elastic-
ity of the thin dermis on the helix may
make placement of traditional vertically
oriented buried sutures challenging.

Drawbacks and Cautions

Since suture material exits the skin and
then reenters, dimpling may occur.
Patients should be warned that this is

expected and will resolve with time,
though residual dyspigmentation is
certainly possible. Reentering the skin
through the same hole may help mini-
mize the risk of dramatic dimpling.

Setting back the frst throw far from
the incised wound edge may result in
over-eversion; the chief drawback of over-
eversion is that the dermis may over-
hand in the center of the incised wound
edge, barring the epidermal edges from
approximating appropriately, leading to
a slightly wider fnal scar. This may be
easily solved by carefully beveling the
dermis to allow the epidermal edges to
meet unimpeded.

Theoretically, horizontally oriented
sutures may confer a slightly increased risk
of epidermal-edge necrosis, since suture
material has the potential to constrict the
small vessels supplying the wound margin.
That said, this complication is rarely seen
in practice as long as the bite size is not
overly large and suture material is not tied
with excessive tension.
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Video 4-11. Running buried
dermal suture

Access to video can be found via
www.Atlasof SuturingTechniques.com.

Application

This 1s a hybrid technique, combining
the tension relief and lack of transepi-
dermal suture placement of a classic
buried suture with the rapidity of place-
ment and lack of resilience of a super-
fcial running technique. This 1s a niche
approach, since the running nature of
the technique means that compromise at
any point in the course of suture place-
ment may result in wound dehiscence.
Therefore, unless absolutely necessary,
this approach should not be utilized as
a solitary technique for the closure of
most wounds.

Suture Material Choice

Suture choice is dependent in large part
on location, though as always the small-
est gauge suture material appropriate
for the anatomic location should be
utilized. On the back and shoulders,
3-0 suture material is effective, though
if there is marked tension across the
wound this approach would not be
appropriate as the primary closure,
and would be used best for its pulley
benefts. On the extremities, a 3-0 or
4-0 absorbable suture material may be
used, and on the face and areas under
minimal tension a 5-0 absorbable suture
1s adequate.

Technique

1. The wound edge is reflected back
using surgical forceps or hooks.

2. While reflecting back the dermis,
the suture needle 1s inserted at
90 degrees into the underside of the
dermis 2 mm distant from the incised
wound edge.

3. The frst bite is executed by follow-
ing the curvature of the needle and
allowing the needle to exit in the
incised wound edge. The size of
this bite is based on the size of the
needle, the thickness of the dermis,
and the need for and tolerance of
eversion. The needle’s zenith with
respect to the wound surface should
be between the entry and exit points.

4. Keeping the loose end of suture
between the surgeon and the patient,
the dermis on the side of the frst bite
1s released. The tissue on the oppo-
site edge 1s then gently grasped with
the forceps.

5. The second bite is executed by insert-
ing the needle into the incised wound
edge at the level of the superfcial
papillary dermis. This bite should
be completed by following the cur-
vature of the needle and avoiding
catching the undersurface of the epi-
dermis that could result in epidermal
dimpling. It then exits approximately
2 mm distal to the wound edge on
the undersurface of the dermis. This
should mirror the frst bite taken on
the contralateral side of the wound.
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6. This frst anchoring suture is then 8. The suture material is then tied utiliz-
tied with an instrument tie. ing an instrument tie (Figures 4-11A
7. Theprocedureisthen repeated sequen- through 4-11F). The fnal anchoring
tially, repeating steps (2) through (5) in knot is tied by leaving a loop on the
sets while moving proximally toward penultimate throw, and tying the free
the surgeon for as many throws as end of suture material from the fnal
are desired, without placing any addi- throw to this loop. The ends of the
tional knots until the desired number suture are then trimmed.
of loops have been placed.
Figure 4-11C. The needle is then reinserted at the
incised edge on the contralateral wound edge, and
again follows its curvature, exiting the deep dermis.
The suture is then tied off.
A

Figure 4-11A. Overview of the running buried dermal
suture.

Figure 4-11D. Frst running step of the technique,
again following the curvature of the needle.

Figure 4-11B. Beginning of the frst anchoring throw
of the buried running dermal suture. The needle
entered the deep dermis and followed its curvature, Figure 4-11E. The running throw is completed. These
exiting at the incised wound edge. continue successively along the course of the wound.




Figure 4-11E Immediate postoperative appearance.

Tips and Pearls

This technique may be used as a modi-
fed winch or pulley suture, since the
multiple loops help minimize the tension
across any one loop and permit closure of
wounds under marked tension. Because
each throw is not tied off, however, it is
important to adequately secure the frst
and fnal throws with a well-locked knot.

Given the theoretical susceptibility to
suture material breakage or compromise,
this is a technique that is probably best
used in a layered fashion, either superf -
cial to previously placed deep interrupted
buried sutures, or deep to a set of more
superf cially placed buried sutures.

If braided absorbable suture is used,
the added friction between loops may
help lock the suture material in place
with each throw, but caution should be
taken to pull suff cient suture material
with each throw, as this friction may
impede the surgeon’s ability to pull suture
material through the course of multiple
loops. Similarly, if monoflament suture
is used it may be easier to pull the addi-
tional suture material through but it may
make it more diff cult to lock the suture
in place before tying.

It may be benef cial to place the running
sutures closer together toward the center
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of the wound than at the poles of the inci-
sion, as this may foster a more pronounced
pulley effect at the center of the wound
where the tensile forces are greatest.

Given the concern regarding knot
breakage, it may be helpful to attempt
to better secure the frst and fnal knots
at the ends of the running series of loops.
This may be done by paying particularly
close attention to knot tying, tying an
extra full knot, adding extra throws, or
leaving a longer tail than would tradition-
ally be executed. An additional approach
is to secure the fnal knot with the aid
of a tacking knot, which may similarly
provide extra security.

Drawbacks and Cautions

Asnoted previously, this approach should
usually not be used as a solitary closure
technique, since there 1s no redundancy in
the closure. It may be useful as an adjunct
when there is either minimal tension
across a wound (and therefore interrupted
buried sutures may be unnecessary) or as
a pulley approach to bring recalcitrant
wound edges together.

Like the standard buried dermal suture,
this approach provides less wound ever-
sion than other approaches such as the
set-back dermal or buried vertical mat-
tress; therefore, a running variation of
the latter two techniques may often be
preferred to a buried running dermal
approach, since wound eversion may
be associated with improved cosmesis
over the long term.
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Synonym
Running Kantor suture; running set-back
suture

Video 4-12. Running set-back
dermal suture

Access to video can be found via
www. AtlasofSuturing Techniques.com.

Application

This approach is best used in areas under
mild to moderate tension, as it is a running
technique that allows rapid placement of
multiple buried suture throws. It may be
utilized in a variety of anatomic locations,
including the face, neck, and extremities.
While it may be utilized on the trunk,
interrupted set-back sutures are generally
more appropriate in this location.

Since it is a running technique, it may
be associated with a higher risk of dehis-
cence, as interruption of the suture mate-
rial in any point in its course would lead
to loss of effectiveness of the entire suture
line. Therefore, it is often used in concert
with other sutures techniques rather than
as a sole closure approach.

Suture Material Choice

Suture choice is dependent in large part
on location. Though this technique is
designed to bite the deep dermis and
remain buried well below the wound
surface, the surgeon may choose to utilize
a larger gauge suture than would be used
for an equivalently placed running simple
or running buried vertical mattress suture.
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On the extremities, a 3-0 or 4-0 absorb-
able suture material may be used, and on
the face and areas under minimal tension
a 5-0 absorbable suture is adequate. While
this approach should probably not be
routinely utilized on the back, using a 2-0
absorbable suture on the back with this
technique results in only vanishingly rare
complications, since the thicker suture
remains largely on the underside of the
dermis, and suture spitting is an uncom-
mon occurrence.

Braided suture material will allow for
better locking of the suture in place,
though it will also impede the sur-
geon’s ability to pull suture material
through multiple loops, and therefore
adequate suture material should be
pulled through with each loop. Mono-
filament absorbable suture material will
pull through more easily, though the
lower coefficient of friction means that
it will easily slide back through the
wound and it will therefore not lock
in place until tied.

Technique

1. The wound edge is refected back
using surgical forceps or hooks.
Adequate visualization of the under-
side of the dermis is required.

2. While refecting back the dermis, the
suture needle is inserted at 90 degrees
into the underside of the dermis
2-6 mm distant from the incised
wound edge.



. The first bite is executed by travers-
ing the dermis following the curva-
ture of the needle and allowing the
needle to exit closer to the incised
wound edge. Care should be taken to
remain in the dermis to minimize the
risk of epidermal dimpling. The nee-
dle does not, however, exit through
the incised wound edge, but rather
1-4 mm distant from the incised
edge. The size of this first bite is
based on the size of the needle, the
thickness of the dermis, and the need
for and tolerance of eversion.

. Keeping the loose end of suture
between the surgeon and the patient,
the dermis on the side of the first bite
is released. The tissue on the oppo-
site edge i1s then refected back in a
similar fashion as on the first side,
assuring complete visualization of
the underside of the dermis.

. The second bite 1s executed by insert-
ing the needle into the underside of
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the dermis 1-6 mm distant from the
incised wound edge. Again, this bite
should be executed by following the
curvature of the needle and avoiding
catching the undersurface of the epi-
dermis that could result in epidermal
dimpling. It then exits further distal
to the wound edge, approximately
2-6 mm distant from the wound
edge. This should mirror the first bite
taken on the contralateral side of the
wound.

. A knot is tied using an instrument tie

to secure the suture in place. The tail
end of the suture is cut with mini-
mal to no tail, and the needle, now
attached to suture material that is
securely anchored in the dermis, is
reloaded.

. Steps (1) through (5) may then be

repeated in pairs, moving toward
the surgeon, but without tying addi-
tional knots with each throw.

. Once the end of the wound is

B

reached, the suture material 1s tied
utilizing an instrument or hand tie
(Figures 4-12A through 4-12G). The
final anchoring knot is tied by leaving
a loop on the penultimate throw, and
tying the free end of suture material
from the final throw to this loop. The
ends of the suture are then trimmed.

Figure 4-12B. The anchoring suture: a set back
dermal suture is started at the wound apex, and the
needle is inserted into the underside of the dermis
set-back from the wound edge.

Figure 4-12A. Overview of the running set-back
dermal suture.



70 ‘ Atlas of Suturing Techniques: Approaches to Surgical Wound, Laceration, and Cosmetic Repair
™

Figure 4-12C. The needle is then inserted at the
contralateral side m a similar fashion.

Figure 4-12E 'The needle is then inserted on the
contralateral wound edge. This alternating pattern is
continued along the length of the wound.

Figure 4-12D. The suture material is tied off, complet-
ing the anchoring set-back dermal suture, and the short
end of the suture material is trimmed.

Figure 4-12E. 'The needle is then inserted into the
dermis, exiting set-back from the wound edge, moving
along the wound edge.

Tips and Pearls

As with any running buried technique,
this approach provides the benefit of per-
mitting rapid placement of a long string
of tension relieving sutures. The pulley

Figure 4-12G. Immediate postoperative appearance.
Note the pronounced eversion and excellent wound-
edge approximation.

effect of the multiple throw s also permits
effective closure of wounds under even
marked tension.

That said, it is critical to focus on out-
standing knot security, since the entire
suture line 1s held in place by the knots
at the beginning and end of the set of
suture throws.

Adding an additional tacking knot,
when utilizing this approach is an option
as well. It may provide additional knot
security. Alternatively, one could con-
sider placing an additional knot or leaving
a longer suture tail when utilizing this
approach.

A theoretical benefit of the running
approach is that there is less suture mate-
rial left in situ, since the bulk of retained
absorbable suture material is in the knots;



as there are knots only at the beginning
and end of the row of sutures, this tech-
nique theoretically decreases the risk of
suture spitting and suture abscess forma-
tion. Still, the set-back approach leaves
suture material deep to the undersurface
of the dermis, and therefore the risk of
suture spitting and suture abscess forma-
tion is negligible.

This 1s an easy to execute running
buried suture approach; since the suture
follows the arc of the needle on the
undersurface of the dermis there is no
need to change planes, effect a heart-
shaped suture placement, or guarantee
that the suture exit point is precisely at
the inside edge of the lower dermis, as
may be needed with the running buried
vertical mattress suture.

Accurate suture placement is predi-
cated on having a sufficiently undermined
plane, since the entire suture loop lays on
the undersurface of the dermis. Therefore,
broad undermining is a prerequisite for
utilizing this technique, since each throw
of the needle begins 2-6 mm distant from
the incised wound edge on the under-
mined undersurface of the dermis.

Suture throws may be placed closer
together toward the higher-tension areas
at the center of the wound to permit
greater mechanical advantage and to
allow the pulley effect to have a more
profound impact at the center of the
wound. The throws may then be spaced
farther apart toward the apices where
the pulley effect is neither needed nor
desired, allowing minimization of the
quantity of retained buried absorbable
suture material left in the wound.

Drawbacks and Cautions

The main drawback of this approach
is the same as with any running buried
suture. The integrity of the entire suture
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line rests on the quality of the knots at
each end of the row of sutures. Therefore,
attention to detail when tying these knots
is of paramount importance.

This approach should therefore not be
used as a solitary closure technique, but
rather may be used deep to interrupted
transepidermal sutures or superficial to
fascial plication sutures, to afford greater
redundancy and add to the resilience of
the closure.

The running set-back dermal approach
creates significant wound eversion, and
the degree of eversion elicited by this
approach may, depending on how far
set-back the dermal bite 1s taken, elicit
significantly more wound eversion than
even the running buried vertical mattress
technique.

Patients should be cautioned that they
might develop a significant ridge in the
immediate postoperative period. Depend-
ing on the suture material used and the
density of the sutures, this ridge may last
from weeks to months.

Epidermal dimpling will occasion-
ally occur where the arc of the suture
reaches its apex at the dermal-epidermal
junction; on the face and areas with
thin dermis this should be assiduously
avoided. In truncal areas or those with
thick dermis, however, a small degree
of dimpling will resolve with time as
the absorbable sutures are gradually
resorbed. Since tension 1s distributed
broadly across multiple suture loops,
the dimpling 1s not usually overly
pronounced, as the tension averages
across multiple throws and therefore
it is less likely that any one area will
yield marked dimpling.
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Synonym
Zipper stitch

Video 4-13. Running buried
vertical mattress suture

Access to video can be found via
www.Atlasof SuturingTechniques.com.

Application

This approach is best used in areas under
mild to moderate tension, as it is a run-
ning technique that allows rapid place-
ment of multiple buried suture throws. It
may be utilized in a variety of anatomic
locations, including the face, neck, and
extremities. While it may be utilized on
the trunk, interrupted buried vertical mat-
tress sutures are generally more appropri-
ate in this location.

Since it is a running technique, it may
be associated with a higher risk of dehis-
cence, as interruption of the suture mate-
rial in any point in its course would lead
to loss of effectiveness of the entire suture
line. Therefore, it is often used in concert
with other sutures techniques rather than
as a sole closure approach.

Suture Material Choice

Suture choice is dependent in large part
on location. On the extremities, a 3-0 or
4-0 absorbable suture material may be
used, and on the face and areas under
minimal tension a 5-0 absorbable suture
1s adequate. While this approach should
probably not be routinely utilized on the
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back, using a 2-0 or 3-0 absorbable suture
in this area would be appropriate.

Braided suture material will allow
for better locking of the suture in place,
though it will also impede the surgeon’s
ability to pull suture material through
multiple loops, and therefore adequate
suture material should be pulled through
with each loop. Monofilament absorbable
suture material will pull through more
easily, though the lower coefficient of
friction means that it will easily slide back
through the wound and it will therefore
not lock in place until tied.

Technique

1. The wound edge is refected back
using surgical forceps or hooks. Ade-
quate visualization of the underside
of the dermis is required.

2. While refecting back the dermis,
the suture needle i1s inserted at 90
degrees into the underside of the
dermis 4 mm distant from the incised
wound edge.

3. The first bite is executed by follow-
ing the needle initially at 90 degrees
to the underside of the dermis and
then, critically, changing direction
by twisting the needle driver so that
the needle exits in the incised wound
edge. This allows the apex of the
bite to remain in the papillary dermis
while the needle exits in the incised
wound edge at the level of the reticu-
lar dermis.
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4. Keeping the loose end of suture surgeon with each set of throws, but
between the surgeon and the patient, without tying additional knots with
the dermis on the side of the first bite each throw.

1s released. The tissue on the oppo-
site edge is then refected back in a
similar fashion as on the first side.

5. The second bite 1s executed by
inserting the needle into the incised
wound edge at the level of the reticu-
lar dermis. It then angles upward
and laterally so that the apex of the
needle is at the level of the papillary
dermis. This should mirror the first
bite taken on the contralateral side of
the wound.

6. A knot is tied using an instrument tie Figure 4-13B. Beginning of the frst anchoring throw

to secure the suture in place. The tail of the running buried vertical mattress suture. Note
. . .. that the needle has moved outward and upward before
end of the suture is cut with mini-

. exiting at the incised wound edge.
mal to no tail, and the needle, now

attached to suture material that i1s
securely anchored in the dermis, is
reloaded.

7. Steps (1) through (5) may then be
repeated, moving in pairs toward the

Figure 4-13C. Completion of the frst anchoring throw.
The needle entered at the incised wound edge. The
suture material is then tied off.

Figure 4-13D. itiation of the running component of
Figure 4-13A. Overview of the running buried vertical the technique performed in the same fashion as the
mattress suture technique. initial anchoring suture.
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8. Once the end of the wound is
reached, the suture material i1s tied
utilizing an instrument or hand tie
(Figures 4-13A through 4-13F). This
final anchoring knot is tied by leaving
a loop on the penultimate throw, and
tying the free end of suture material
from the final throw to this loop. The
ends of the suture are then trimmed.

Figure 4-13E. Continuation of the running row of
sutures.

Figure 4-13E Immediate postoperative appearance.
Note the wound eversion.

Tips and Pearls

As with any running buried technique,
this approach provides the benefit of per-
mitting rapid placement of a long string
of tension relieving sutures. The pulley
effect of the multiple throws also permits
effective closure of wounds under even
marked tension.

That said, it is critical to focus on out-
standing knot security, since the entire
suture line is held in place by the knots
at the beginning and end of the set of
suture throws.

Adding an additional tacking knot
when utilizing this approach is an option
as well, as it may provide additional knot
security. Alternatively, one could con-
sider placing an additional knot or leaving
a longer suture tail when utilizing this
approach.

A theoretical benefit of the running
approach is that there is less suture mate-
rial left in situ, since the bulk of retained
absorbable suture material is in the knots;
as there are knots only at the beginning and
end of the row of sutures, this technique
theoretically decreases the risk of suture
spitting and suture abscess formation.

Suture throws may be placed closer
together toward the higher-tension areas
at the center of the wound to permit
greater mechanical advantage and to
allow the pulley effect to have a more
profound impact at the center of the
wound. The throws may then be spaced
farther apart toward the apices where
the pulley effect is neither needed nor
desired, allowing minimization of the
quantity of retained buried absorbable
suture material left in the wound.

Drawbacks and Cautions

The main drawback of this approach
1s the same as with any running buried
suture. The integrity of the entire suture
line rests on the quality of the knots at
each end of the row of sutures. Therefore,
attention to detail when tying these knots
is of paramount importance.

This approach should therefore probably
not be used as a solitary closure technique,
but rather may be used deep to interrupted
transepidermal sutures or superficial to
fascial plication or deeper buried dermal



sutures, to afford greater redundancy and
add to the resilience of the closure.

Patients should be cautioned that they
may develop a significant ridge in the
immediate postoperative period. Depend-
ing on the suture material used and the
density of the sutures, this ridge may last
from weeks to months.

Epidermal dimpling will occasionally
occur where the arc of the suture reaches
its apex at the dermal-epidermal junction;
on the face and areas with thin dermis this
should be assiduously avoided. In truncal
areas or those with thick dermis, however,
a small degree of dimpling will resolve with
time as the absorbable sutures are gradually
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resorbed. Since tension is distributed
broadly across multiple suture loops, the
dimpling is not usually overly pronounced,
as the tension averages across multiple
throws and therefore it is less likely that
any one area will yield marked dimpling.
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Synonym

Running percutaneous Kantor suture

(=] '__E! Video 4-14. Running
percutaneous set-back

LA e dermal suture
|
Dt Access to video can be found via
www.AtlasofSuturingTlechniques.com.
Application

This 1s a niche technique appropriate
for the closure of narrow wounds under
modest tension. In anatomic locations
such as the scalp and lower leg, there is
often insuff cient laxity to permit effective
visualization of the undersurface of the
undermined wound edge that would be
ideal for the placement of running set-
back dermal sutures.

Since this is a running technique, it
may be associated with a higher risk of
dehiscence, as interruption of the suture
material in any point in its course or of
one of the knots would lead to loss of
effectiveness of the entire suture line.

Suture Material Choice

On the scalp, a 3-0 or 4-0 absorbable
suture is probably best, as it allows for
robust closure 1n this area where tension
1s occasionally moderate to severe. On the
lower legs, 3-0 or 4-0 absorbable suture
material may be used as well, as this area
1s sometimes under marked tension. As
always, utilizing the smallest gauge suture
material that will permit adequate closure
under tension is best.
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Technique

1. If possible, the wound edge is reflected
back using surgical forceps or hooks.
Adequate visualization of the under-
side of the dermis is not required.

2. While gently grasping the skin edge,

the suture needle 1s inserted at 90
degrees into the underside of the der-
mis 2-4 mm distant from the incised
wound edge.

3. The frst bite 1s executed by travers-

ing the dermis and piercing directly
up through the epidermis, with the
needle exiting the epidermis 2-4 mm
from the incised wound edge.

4. The needle is then reloaded on the

needle driver in a backhand fashion
and inserted at 90 degrees just medial
to the exit point. The needle exits the
undermined surface of the dermis
into the undermined space between
the undersurface of the dermis and
the deeper subcutaneous tissue.

5. The needle i1s then reloaded, again

in a backhand fashion, and inserted
into the undersurface of the dermis
on the contralateral wound edge,
2-4 mm distant from the incised
wound edge. Depending on needle
size and the breadth of the wound,
this step may be combined with the
prior step, saving the need to reload
the needle. The needle should tra-
verse the dermis and exit through
the epidermis 2-4 mm distant from
the incised wound edge.



6. The needle 1s then reloaded in a stan-

dard fashion and inserted in the epi-
dermis just lateral to the exit point at
90 degrees, exiting the undersurface of
the dermis in the undermined space.

. The suture material is then tied uti-

lizing an instrument tie, and the trail-
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lk

. Moving proximally toward the sur-

geon, steps (1) through (6) are then
repeated in pairs; once the desired
number of throws are placed, the
suture material is then tied off in a

secure fashion utilizing an instru-
ment tie (Figures 4-14A through 141J).

ing end of the suture is trimmed.

Figure 4-14A. Overview of the running percutaneous

set-back dermal suture.

Fgure 4-14B. The needle is inserted from the undermined

underside of the dermis directly up and through the skin.

The fnal anchoring knot is tied by
leaving a loop on the penultimate
throw, and tying the free end of
suture material from the fnal throw
to this loop. The ends of the suture
are then trimmed.

Figure 4-14C. The needle is then reinserted just
medial to its exit point, again penetrating directly
through the skin and exiting in the undermined space.

Figure 4-14D. The needle is reinserted on the con-

tralateral side, through the undermined dermis and
directly up and through the skin.
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.

Figure 4-14E. 'The needle is then reinserted just
lateral to its exit point, again penetrating directly
through the skin and exiting in the undermined space.
The suture material is then tied and the short end is
trimmed.

Figure 4-14E After tying, the needle is inserted
further along the wound edge from the underside of the
dermis and up through the skin.

Figure 4-14G. 'The needle is then remserted just medial
to its exit point, exiting the underside of the derms.

Atlas of Suturing Techniques: Approaches to Surgical Wound, Laceration, and Cosmetic Repair

Figure 4-14H. The needle is then inserted on the con-
tralateral wound edge from the underside of the dermis
and up through the skin.

Figure 4-141. The needle is then reinserted just lateral
to its exit point, exiting the underside of the dermis.
This pattern continues along the length of the wound
until the apex is reached. At that point, the suture
material is tied and the knot is buried.

Figure 4-14J. Immediate postoperative appearance.



Tips and Pearls

As noted previously, this is an infre-
quently utilized approach, and 1s best
for closing areas under mild to moderate
tension when other running approaches
are not feasible. Since knots are tied only
at the beginning and the end of the entire
line of sutures, this technique is faster
than utilizing standard interrupted percu-
taneous set-back dermal sutures, though
this beneft must be weighed against the
increased risk of suture line compromise
with this approach.

It is critical to focus on outstanding knot
security, since the entire suture line is held
in place by the knots at the beginning and
end of the set of suture throws. Adding an
additional tacking knot when utilizing this
approach is an option as well. It may pro-
vide additional knot security. Alternatively,
one could consider placing an additional
knot or leaving a longer suture tail.

Although it requires utilizing a back-
hand technique, this approach may be
casier than other running buried tech-
niques, since the suture pierces the epider-
mis and dermis at a 90 degree angle there
is no need to change planes or guarantee
that the suture exit point is precisely at
the inside edge of the lower dermis.

This approach may also be used in
wounds under modest tension where
extensive undermining is not possible;
since the undersurface of the dermis does
not need to be visualized to effectively
place the sutures, the throws can be
essentially placed blindly.

This technique may be conceptual-
1zed as a largely buried alternative to
the simple running closure, since both
approaches do not require wide under-
mining or an easily reflected wound edge
and both approaches may be utilized in
areas under modest tension.

An important theoretical advantage
of this approach over other running
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percutaneous approaches is that no suture
material is left between the wound edges.
Since even absorbable suture material
may represent a physical impediment
to wound healing, this i1s an important
beneft that this approach shares with
the percutaneous and standard set-back
dermal suture techniques.

Another theoretical beneft of the run-
ning approach is that there is less suture
material left in situ, since the bulk of
retained absorbable suture material is in
the knots; as there are knots only at the
beginning and end of the row of sutures,
this technique theoretically decreases
the risk of suture spitting and suture
abscess formation. Still, the standard
running set-back approach leaves suture
material deep to the undersurface of the
dermis, and therefore the risk of suture
spitting and suture abscess formation
is negligible.

Drawbacks and Cautions

Like the interrupted percutaneous set-
back dermal suture, the running percu-
taneous set-back dermal approach may
result in very dramatic wound eversion,
and the degree of eversion elicited by this
approach may be more marked than that
seen with the standard set-back dermal
suture approach. This pronounced ever-
sion may lead the epidermal portion of
the wound edges to separate as the der-
mis is brought together, as the epidermal
edges failto drape together as they would
normally do with the standard set-back
dermal technique.

There are two possible approaches
to this situation: (1) Superfcial running
or interrupted sutures may be placed to
better approximate the epidermal edges;
and (2) The defect could be initially
excised with an inward bevel (as is done
with the butterfly suture technique), or
the dermis may be incised at an inw ard
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bevel after the original defect is cre-
ated, permitting the epidermal edges
to come together gently even in the
face of the marked eversion seen with
this approach. Many clinicians favor a
bilayered approach in general, and there-
fore placing the epidermal sutures is an
casy approach and does not require the
degree of preplanning associated with
the bevel approach, though a combina-
tion of the two solutions may be utilized
as well. Since the running percutaneous
set-back dermal approach relies on the
security of only two knots to stabilize
the entire length of the wound, placing
simple interrupted epidermal sutures
may be worthwhile.

Patients should be cautioned that
they might develop a signif cant ridge
in the immediate post-operative period.
Depending on the suture material used
and the density of the sutures, this ridge
may last from weeks to months.

Epidermal dimpling will often occur
with this approach, since the suture
material traverses the epidermis. A small
degree of dimpling will resolve with
time as the absorbable sutures are gradu-
ally resorbed, and patients should be
warned that this 1s a likely occurrence
and that it is of no long-term clinical
consequence.

Since suture material traverses the
epidermis, there is a theoretically greater
risk of infection with this technique than
with approaches that remain entirely
buried on the undersurface of the dermis.
Meticulous attention to sterile technique
may help mitigate this theoretical risk,
and anecdotally infection is seen no more
frequently with this approach than with
any other closure technique.

Reference
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Video 4-15. Running
percutaneous buried vertical
mattress suture

Access to video can be found via
www.Atlasof SuturingTechniques.com.

Application

This running technique 1s designed to allow
for moderate tension relief while concomi-
tantly permitting easy suture placement in
relatively tight spaces. It is best suited to
areas with thicker dermis, though it may
also be utilized in any body area when
deep sutures are placed and where mser-
tion of the full needle is challenging.

Some authors have advocated this
technique as a replacement for stan-
dard running buried suture approaches,
while others prefer to treat it as a niche
approach exclusively for areas where
other running fully buried approaches
are more challenging to execute.

Suture Material Choice

Suture choice is dependent in large part
on location. Though suture material trav-
els percutaneously, exiting the epidermis
and then reentering, the smallest gauge
suture material appropriate for the ana-
tomic location should be utilized. O ften
absorbable suture material is used to
allow for an entirely buried suture line.
If reentry is to be attempted through the
same hole as suture exit, monofilament
suture material may be preferred over
the braided alternatives. On the back
and shoulders, 2-0 or 3-0 suture material

is effective, though theoretically the risk
of suture spitting or suture abscess forma-
tion 1s greater with the thicker 2-0 suture
material, particularly where the material
has exited the epidermis entirely. On the
extremities, a 3-0 or 4-0 absorbable suture
material may be used, and on the face
and areas under minimal tension a 5-0
absorbable suture is adequate.

In addition to utilizing absorbable
suture material, nonabsorbable suture
material may also be utilized with this
technique. In that event, the knots at the
beginning and end of the suture line are
tied externally, permitting easy suture
removal. In such cases, a monofilament
would be preferable to permit easy pull
through at suture removal, reinsertion of
the needle through the same hole, and a
more pronounced pulley effect.

Technique

1. It possible, the wound edge is
refected back using surgical forceps
or hooks. In areas under marked ten-
sion, or where full visualization is not
possible, the needle may be blindly
inserted from the undermined space.

2. The suture needle 1s inserted at a
90-degree angle into the underside
of the dermis 4-mm distant from the
incised wound edge.

3. The first bite is started by followingthe
needle and traversing from the under-
side of the dermis in the undermined
space and passing entirely through the
dermis and exiting the skin.
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4. The needle i1s then reloaded onto the
needle driver with a backhanded
technique, and inserted through the
epidermis either directly through the
same hole as the suture followed dur-
ing exit, or just medial to it. A shallow
bite is taken and the needle exits on
the margin of the incised wound edge.

5. The needle 1s then reloaded, again
in a backhanded fashion, and it
i1s 1nserted into the contralateral
incised wound edge at the same
depth as it exited on the first side.
The needle again follows a mirror-
image superficial course through
the dermis, exiting through the epi-
dermis again approximately 4 mm
from the wound edge. Alterna-
tively, this step may be combined
with the prior step and the needle
can be inserted into the contra-
lateral edge while it 1s still loaded
from the initial pass exiting the
incised wound edge.

6. The needle 1s then loaded in a stan-
dard fashion and inserted either
through the same hole or just lateral
to it, following a deeper course and

Figure 4-15A. Overview of the running percutaneous
buried vertical mattress technique.

exiting the undersurface of the dermis
into the undermined space.

7. The suture material is then tied,
securing the anchoring stitch, and
the trailing end 1s trimmed.

8. Steps (1) through (6) are then
repeated sequentially for the desired
number of throws, moving proxi-
mally toward the surgeon after each
set of two sutures.

9. The suture material is then tied utiliz-

ing an instrument tie (Figures 4-15A
through 4-15J)). The final anchoring
knot 1s tied by leaving a loop on the
penultimate throw, and tying the free
end of suture material from the final
throw to this loop. The ends of the
suture are then trimmed.

Figure 4-15B. Beginning of the initial anchoring
percutaneous buried vertical mattress suture. Note
that the needle enters the undersurface of the derms,
exiting directly upward through the skin.
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Figure 4-15C. The needle is then inserted in with a
backhand technique, running more superf cially through
the dermis, exiting in the incised wound edge.
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Figure 4-15D. The needle is inserted on the contra-
lateral wound edge, again from the underside of the
undermined dermis.

Fgure 4-15E. 'The needle is then reinserted through the
same hole or just lateral to it, again running superf cially
through the dermis and exiting in the incised wound edge.

Figure 4-15E Completed anchoring suture.

Tips and Pearls

This technique is best for areas where
placement of a traditional running buried
suture is challenging due to limited space,
such as the scalp and lower leg, though it
has been advocated as an approach with
broader application.

Figure 4-15G. The running technique continues in

a similar fashion to the placement of the anchoring
suture. Note that each time the suture enters a wound
edge, it enters from the deep undermined space

through the dermis.

Figure 4-15H. As the percutaneous technique contin-
ues, each pass that moves inward toward the wound
center is placed superf cially, exiting through the
incised wound edge.

Figure 4-151. Appearance of the incision as the
suture 1s pulled tight. When using a braided absorbable
suture, the suture material should be pulled through
with each pass to ensure appropriate locking. With
monof lament suture, as is used here, the suture mate-
rial may be pulled tight intermittently to ensure appro-
priate wound-edge apposition.
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Figure 4-15J. Wound appearance after placement
of a full series of running percutaneous buried vertical
mattress sutures.

This approach may also be used when
it is difficult to visualize the undersurface
of the dermis, since the needle throws
may be placed in an almost blind fash-
ion. The skin 1s grasped gently to make
it taut and the needle is inserted through
the undermined space, exiting on the
outside of the skin. This may be executed
by feel, an approach well suited to the
scalp where minimal dermal elasticity
precludes full exposure of the undersur-
face of the undermined dermis.

It is critical to focus on outstanding knot
security, since the entire suture line is held
in place by the knots at the beginning and
end of the set of suture throws. Adding
an additional tacking knot when utiliz-
ing this approach is an option as well,
and may provide additional knot security.
Alternatively, one could consider placing
an additional knot throw or leaving a lon-
ger suture tail when utilizing this approach.

Like the running percutaneous set-back
dermal suture, this technique may be con-
ceptualized as a largely buried alternative
to the simple running closure, since both
approaches do not require wide under-
mining or an easily ref ected wound edge
and both approaches may be utilized in
areas under modest tension.

A theoretical benefit of the running
approach is that there is less suture mate-
rial left in situ, since the bulk of retained

absorbable suture material 1s in the knots;
as there are knots only at the beginning and
end of the row of sutures, this technique
theoretically decreases the risk of suture
spitting and suture abscess formation.

Drawbacks and Cautions

Since suture material exits the skin and
then reenters, dimpling may occur. Patients
should be warned that this is expected and
willresolve with time. Reentering the skin
through the same hole may help minimize
the risk of dramatic dimpling, though it
carries the attendant risk of damaging the
suture material with the needle, potentially
leading to suture breakage.

Setting back the first throw far from
the incised wound edge may result in
over-eversion; the chief drawback of over-
eversion is that the dermis may overhang
in the center of the incised wound edge,
barring the epidermal edges from approxi-
mating appropriately, leading to a slightly
wider final scar. This may be easily solved
by carefully beveling the dermis to allow
the epidermal edges to meet unimpeded.

Patients should be cautioned that they
might develop a significant ridge in the
immediate postoperative period. Depend-
ing on the suture material used and the
density of the sutures, this ridge may last
from weeks to months.

Since suture material traverses the epi-
dermis, there 1s a theoretically greater
risk of infection with this technique than
with approaches that remain entirely
buried on the undersurface of the dermis.
Meticulous attention to sterile technique
may help mitigate this theoretical risk,
and anecdotally infection is seen no more
frequently with this approach than with
any other closure technique.

Reference

Justan I. New type of skin suture—fully buried run-
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Synonym

Double buried dermal suture

Video 4-16. Pulley buried
dermal suture

Access to video can be found via
www.AtlasofSuturing Techniques.com.

Application

Wounds under marked tension may be
challenging to close even with well-placed
buried sutures. The pulley buried dermal
suture technique relies on the pulley effect
of multiple loops of suture to permit the
closure of wounds under even significant
tension. In addition, the locking effect of
placing a double loop of suture leads the
suture material to lock in place after the
first throw of the surgical knot, obviating
the need for an assistant maintaining the
alignment of the wound edges.

Suture Material Choice

Suture choice is dependent in large part
on location. Because this technique leaves
significant residual suture material both
between the incised wound edges and in
the superficial dermis from both loops,
care should be taken to minimize the
liberal use of larger-gauge suture mate-
rial. On the face, while this approach is
only infrequently utilized, a 5-0 absorb-
able suture is appropriate, and on the
distal extremities a 4-0 suture is generally
adequate. Using this technique, a 3-0
absorbable suture works well on the back,
though when the area 1s under marked

tension a 2-0 suture may be needed as
well. Braided suture tends to lock more
definitively than monofilament, though
monofilament suture allows for easy pull
through when taking advantage of the
pulley effect.

Technique

1. The wound edge is refected back
using surgical forceps or hooks.

2. While refecting back the dermis,
the suture needle is inserted at
90 degrees into the underside of the
dermis 2 mm distant from the incised
wound edge.

3. The first bite is executed by follow-
ing the curvature of the needle and
allowing the needle to exit in the
incised wound edge. The size of
this bite is based on the size of the
needle, the thickness of the dermis,
and the need for and tolerance of
eversion. The needle’s zenith with
respect to the wound surface should
be between the entry and exit points.

4. Keeping the loose end of suture
between the surgeon and the patient,
the dermis on the side of the first bite
is released. The tissue on the oppo-
site edge 1s then gently grasped with
the forceps.

5. The second bite is executed by insert-
ing the needle into the incised wound
edge at the level of the superficial
papillary dermis. This bite should
be completed by following the cur-
vature of the needle and avoiding
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catching the undersurface of the epi-
dermis that could result in epidermal
dimpling. It then exits approximately
2 mm distal to the wound edge on
the undersurface of the dermis. This
should mirror the first bite taken on
the contralateral side of the wound.

6. Steps (1) through (5) are then
repeated, after moving proximally
toward the surgeon, with the tail of
the suture material resting deep to
the loops of suture.

7. The suture material is then tied utiliz-

ing an instrument tie (Figures 4-16A
through 4-161J).

Figure 4-16A. 'The needle is inserted through the
underside of the dermis, following the curvature of the
needle and exiting at the incised wound edge.

Figure 4-16B. 'The needle is then inserted at the
incised wound edge on the contralateral side, exiting in
the deep derms.

Figure 4-16C. Moving proximally toward the surgeon,
with the suture material deep to the sutures and the
tail toward the surgeon, the needle is again inserted
through the dermis, exiting at the incised wound edge.

Figure 4-16D. The needle is then reinserted at the
incised wound edge on the contralateral side.

Figure 4-16E. The needle 1s inserted through the
underside of the dermis, following the curvature of the
needle and exiting at the incised wound edge.



Figure 4-16E 'The needle is then inserted at the
incised wound edge on the contralateral side, exiting in
the deep derms.

Figure 4-16G. Moving proximally toward the surgeon,
with the suture material deep to the sutures and the
tail toward the surgeon, the needle is again inserted
through the dermis, exiting at the incised wound edge.

Figure 4-16H. The needle is then reinserted at the
incised wound edge on the contralateral side.
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L
Figure 4-161. The double loop of suture material with
the tail deep to the loops is now visible.

Figure 4-16J. Appearance immediately after tying the
suture.

Tips and Pearls

This technique is useful when there is
significant tension across the wound, and
therefore a single buried dermal suture
may not hold the edges together. As long
as undermining has been carried out effec-
tively, utilizing a pulley technique with
a thicker gauge suture material should
allow for effective closure of all but the
tightest wounds.

This technique is also very useful when
the surgeon needs the first throw of the
knot to securely hold the wound edges
together, as this technique 1s able to
effectively lock the suture in position after
only a single throw. This obviates the
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need for an assistant’s constant presence
in these instances, and permits precise
placement of the suture and knot to allow
for precise epidermal approximation.

It 1s critical to keep the suture material
deep to the loops of suture when using
this technique, as this is the mechanism
by which the suture locks in place after
the first throw. As long as the surgeon
conceptualizes this approach as placing
a standard buried dermal suture follow ed
by a second standard buried dermal
suture closer to the surgeon, this tech-
nique can be very simple to learn and is
casily reproducible.

As always, the choice of suture mate-
rial i1s largely based on the individual
surgeon’s preference. Braided absorb-
able suture material has the advantage of
locking more reliably than monofilament,
though monofilament suture allows for
easier pull through and therefore may
facilitate the pulley effect of the double
loop of suture material.

In areas under extreme tension, a three-
loop variation of this approach is pos-
sible as well, allowing for an even more
dramatic pulley effect. This benefit must
be weighed against the added retained
suture material that would be associated
with the additional loop.

Drawbacks and Cautions

The pulley buried dermal suture, while
seemingly a simple approach, can some-
times be difficult to execute properly.
Care should be taken to remain at the
correct depth when utilizing this tech-
nique, as taking overly superficial bites
and not following the course of the nee-
dle increases the risk of marked wound
inversion.

Since pulley sutures leave two loops
of suture material in the skin in lieu of

one, this may result in an increased risk
of foreign-body reaction, suture spit-
ting, or suture abscess formation. Still,
since the bulk of retained suture mate-
rial 1s in the knots, rather than in the
thrown loops of suture, this theoretical
risk may not translate into a real-world
problem in most cases.

Unlike the pulley set-back dermal
suture, the pulley buried dermal suture
leaves suture material traversing the
incised wound edge, which may simi-
larly increase the theoretical risk of suture
spitting or suture abscess formation,
especially since the pulley approach may
effectively double the volume of nonknot
retained suture material when compared
to a standard dermal suture.

As with many buried techniques, epi-
dermal dimpling may occur where the
arc of the suture reaches its apex at the
dermal-epidermal junction; on the face
and areas with thin dermis this should
be assiduously avoided. Similarly, areas
with sebaceous skin, such as the nose,
require meticulous avoidance of dim-
pling which has the potential to persist.
In truncal areas or those with thick der-
mis, however, a small degree of dimpling
will resolve with time as the absorbable
sutures are gradually resorbed.

The tendency toward wound inversion
with this approach means that superfi-
cial sutures are needed more frequently
with this technique than with many
others, since the transepidermal sutures
are utilized in order to effect eversion
of the wound edges. Since obviating the
need for superficial sutures may be desir-
able both in terms of patient comfort
and convenience and ultimate cosmetic
and functional outcome, this should be
considered before broadly applying this
technique.



Synonyms
Pulley Kantor suture, double set-back
suture, double set-back dermal suture

Video 4-17. Pulley set-back
dermal suture

Access to video can be found via
www.AtlasofSuturing Techniques.com.

Application

This technique 1s best used in areas under
very significant tension. In addition to high-
tension wounds in general, areas under
marked tension that are prone to wound
inversion, such as the back and chest, may
be well-served utilizing this technique.
Wounds under marked tension may be
challenging to close even with well-placed
buried sutures. The pulley set-back dermal
suture technique relies on the pulley effect
of multiple loops of suture to permit the
closure of wounds under even significant
tension. In addition, the locking effect of
placing a double loop of suture leads the
suture material to lock in place after the
first throw of the surgical knot, obviating
the need for an assistant maintaining the
alignment of the wound edges.

Suture Material Choice

Suture choice is dependent in large part on
location. Though this technique is designed
to bite the deep dermis and remain buried
well below the wound surface, the surgeon
may choose to utilize a larger gauge suture
than would be used for an equivalently
placed pulley buried dermal suture. Using

a 2-0 absorbable suture on the back with
this technique results in only vanishingly
rare complications, since the thicker suture
remains largely on the underside of the
dermis, and suture spitting is an uncom-
mon occurrence. On the extremities, a
3-0 or 4-0 absorbable suture material may
be used, and on the face, if this pulley
approach is needed at all, a 5-0 absorbable
suture 1s adequate. Braided suture tends to
lock more definitively than monofilament,
though monofilament suture allows for
casy pull through when taking advantage
of the pulley effect.

Technique

1. The wound edge 1s refected back
using surgical forceps or hooks.
Adequate visualization of the under-
side of the dermis is required.

2. While refecting back the dermis,
the suture needle 1s inserted at 90
degrees into the underside of the der-
mis 2-6 mm distant from the incised
wound edge.

3. The first bite is executed by travers-
ing the dermis following the curva-
ture of the needle and allowing the
needle to exit closer to the incised
wound edge. Care should be taken to
remain in the dermis to minimize the
risk of epidermal dimpling. The nee-
dle does not, however, exit through
the incised wound edge, but rather
1-4 mm distant from the incised
edge. The size of this first bite is
based on the size of the needle, the
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1
thickness of the dermis, and the need
for and tolerance of eversion.

. Keeping the loose end of suture

between the surgeon and the patient,
the dermis on the side of the first bite
1s released. The tissue on the oppo-
site edge is then refected back in a
similar fashion as on the first side,
assuring complete visualization of
the underside of the dermis.

. The second bite 1s executed by insert-

ing the needle into the underside of the
dermis 1-6 mm distant from the incised

wound edge. Again, this bite should be
executed by following the curvature

Figure 4-17A. 'The needle is inserted through the
underside of the dermis, exiting the underside of the
dermis closer to the incised wound edge but still
setback from the incised wound edge.

Figure 4-17B. 'The needle is then inserted through

the underside of the dermis on the contralateral wound
edge, exiting further away from the incised wound
edge on the undersurface of the dermis.
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of the needle and avoiding catching
the undersurface of the epidermis that
could result in epidermal dimpling. It
then exits further distal to the wound
edge, approximately 2-6 mm distant
from the wound edge. This should
mirror the first bite taken on the con-
tralateral side of the wound.

6. Steps (1) through (5) are then
repeated after moving proximally
toward the surgeon and taking care
to leave the tail of the suture material
deep to the loops of suture.

7. The suture material 1s then tied

utilizing an instrument tie.

Figure 4-17C. With the loose end of the suture
material deep to the active sutures and resting between
the surgeon and the needle driver, the needle is then
reinserted through the undersurface of the dermis.

Figure 4-17D. 'The procedure is again repeated on the
contralateral wound edge.
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Figure 4-17E. The needle 1s inserted through the Figure 4-17H. 'The procedure is again repeated on the
underside of the dermis, exiting the underside of the contralateral wound edge.

dermis closer to the incised wound edge but still

setback from the incised wound edge.

Figure 4-17E 'The needle is then inserted through the Figure 4-171. Note the appearance of the suture
underside of the dermis on the contralateral wound material prior to pulling it taut.

edge, exiting further away from the incised wound

edge on the undersurface of the derms.

Figure 4-17G. With the loose end of the suture Figure 4-17). Immediate postoperative appearance.
material deep to the active sutures and resting between Note the marked wound eversion and the presence of
the surgeon and the needle driver, the needle is then dimpling lateral to the incision line.

reinserted through the undersurface of the dermis.
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Tips and Pearls

One of the chief advantages of this tech-
nique is its ease of execution; since the
suture follows the arc of the needle on
the undersurface of the dermis there is
no need to change planes, effect a heart-
shaped suture placement, or guarantee
that the suture exit point is precisely at
the inside edge of the lower dermis, as
may be needed with the pulley buried
vertical mattress suture.

Accurate suture placement is predi-
cated on having a sufficiently undermined
plane, since the entire suture loop lays on
the undersurface of the dermis. Therefore,
broad undermining is a prerequisite for
utilizing this technique, since the first
throw of the needle begins 2-6 mm dis-
tant from the incised wound edge.

This technique is useful when there
is significant tension across the wound,
and a single set-back dermal suture may
not hold the edges together. As long as
undermining has been carried out effec-
tively, utilizing a pulley technique with
a thicker gauge suture material should
allow for effective closure of all but the
tightest wounds.

This technique is also very useful when
the surgeon needs the first throw of the
knot to securely hold the wound edges
together, as this technique is able to effec-
tively lock the suture in position after only
a single throw. This obviates the need for
an assistant's constant presence in these
instances, and permits precise placement
of the suture and knot to allow for precise
epidermal approximation.

It 1s critical to keep the suture material
deep to the loops of suture when using
this technique, as this is the mechanism
by which the suture locks in place after
the first throw. As long as the surgeon
conceptualizes this approach as placing a
standard set-back dermal suture followed
by a second standard set-back dermal

suture closer to the surgeon, this tech-
nique can be very simple to learn and is
casily reproducible.

As always, the choice of suture mate-
rial 1s largely based on the individual
surgeon's preference. Braided absorb-
able suture material has the advantage
of locking more reliably than mono-
filament, though monofilament suture
allow s for easier pull through and there-
fore may better facilitate the pulley
effect of the double loop of suture
material.

In areas under extreme tension, a three-
loop variation of this approach is pos-
sible as well, allowing for an even more
dramatic pulley effect. This benefit must
be weighed against the added retained
suture material that would be associated
with the additional loop.

Drawbacks and Cautions

The pulley set-back dermal approach
creates significant wound eversion, and
the degree of eversion elicited by this
approach may, depending on how far
set back the dermal bite is taken, elicit
significantly more wound eversion than
even the pulley buried vertical mattress
technique.

Patients should be cautioned that
they might develop a significant ridge
in the immediate postoperative period.
Depending on the suture material used
and the density of the sutures, this
ridge may last from weeks to months.
Explaining that the technique 1s akin
to placing a subcutaneous splint may
help the patient develop reasonable and
realistic expectations and reduce anxiety
regarding the immediate postoperative
appearance of the wound.

Epidermal dimpling will occasionally
occur where the arc of the suture reaches
its apex at the dermal-epidermal junction;
on the face and areas with thin dermis



this should be assiduously avoided.
Similarly, areas with sebaceous skin, such
as the nose, require meticulous avoidance
of dimpling which has the potential to
persist. In truncal areas or those with
thick dermis, however, a small degree
of dimpling will resolve with time as the
absorbable sutures are gradually resorbed.

Since pulley sutures leave two loops
of suture material in the skin in lieu
of one, this may result in an increased
risk of foreign-body reaction, suture
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spitting, or suture-abscess formation.
Still, since the bulk of retained suture

material is in the knots, rather than in the
thrown loops of suture, this theoretical
risk may not translate into a real-world
problem in most cases.

Reference

Kantor J. The pulley set-back dermal suture: an easy
to implement everting suture technique for
wounds under tension. J Am Acad Dermatol.
2015;72(1):e29-30.



Synonyms
Double buried vertical mattress, dermal

buried pulley suture, SICM, modified
buried dermal suture

Video 4-18. Pulley buried
vertical mattress suture

Access to video can be found via
Www. Atlasof SuturingTechniques.com.

Application

This technique 1s best used in areas under
very significant tension. Wounds under
marked tension may be challenging
to close even with well-placed buried
sutures. The pulley buried vertical mat-
tress suture technique relies on the pulley
effect of multiple loops of suture to permit
the closure of wounds under even sig-
nificant tension. In addition, the locking
effect of placing a double loop of suture
leads the suture material to lock in place
after the first throw of the surgical knot,
obviating the need for an assistant main-
taining the alignment of the wound edges.

Suture Material Choice

Suture choice is dependent in large part
on location. Though suture material tra-
verses the papillary dermis and the incised
wound edge, as always the smallest gauge
suture material appropriate for the ana-
tomic location should be utilized. On
the back and shoulders, 2-0 or 3-0 suture
material is effective, though theoreti-
cally the risk of suture spitting or suture
abscess formation is greater with the
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thicker 2-0 suture material. This needs
to be weighed against the benefit of uti-
lizing a larger CP-2 needle, which will
almost never bend even in the thickest
dermis, and the benefit of adopting the
2-0 suture material, which is less likely to
snap under tension or fail during tension
bearing activities, leading to attendant
dehiscence. On the extremities, a 3-0 or
4-0 absorbable suture material may be
used, and on the face and areas under
minimal tension a 5-0 absorbable suture
i1s adequate.

Braided suture tends to lock more
definitively than monofilament, though
monofilament suture allows for easy pull
through when taking advantage of the
pulley effect.

Technique

1. The wound edge 1s refected back
using surgical forceps or hooks. Ade-
quate visualization of the underside
of the dermis is desirable.

2. While refecting back the dermis, the
suture needle 1s inserted at 90 degrees
into the underside of the dermis,
4 mm distant from the incised wound
edge.

3. The first bite is executed by follow-
ing the needle initially at 90 degrees
to the underside of the dermis and
then, critically, changing direction
by twisting the needle driver so that
the needle exits in the incised wound
edge. This allows the apex of the
bite to remain in the papillary dermis



while the needle exits in the incised
wound edge at the level of the reticu-
lar dermis.

4. Keeping the loose end of suture
between the surgeon and the patient,
the dermis on the side of the first bite
1s released. The tissue on the oppo-
site edge is then refected back in a
similar fashion as on the first side.

5. The second bite 1s executed by
inserting the needle into the incised
wound edge at the level of the reticu-
lar dermis. It then angles upward
and laterally so that the apex of the
needle is at the level of the papillary
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Figure 4-18A. 'The needle is inserted through the der-
mis, angling upward and outward before exiting at the
incised wound edge.
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Figure 4-18B. 'The needle is then inserted through the
incised wound edge on the contralateral side, again
moving superolaterally before exiting deep.
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dermis. This should mirror the first
bite taken on the contralateral side of
the wound.

6. Keeping the tail of the suture material
between the surgeon and the first set
of loops, steps (1) through (5) are then
repeated, after moving proximally
toward the surgeon. The second set
of loops may be placed 2-6 mm apart
depending on the size of the defect,
the thickness of the dermis, and the
degree of tension on the wound.

7. The suture material is then tied utiliz-

ing an instrument tie (Figures 4-18A
through 4-18I).

Figure 4-18C. Keeping the tail of the suture deep to
the suture throws and toward the surgeon, the frst
step 1s then repeated, with the needle entering deep
and exiting at the incised wound edge.

Figure 4-18D. Again with the tail deep, the needle is
inserted through the incised wound edge on the contra-
lateral side.
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Figure 4-18E. The needle is inserted through the der-
mis, angling upward and outward before exiting at the
incised wound edge.

Figure 4-18E 'The needle is then inserted through the
incised wound edge on the contralateral side, again
moving superolaterally before exiting deep.

Figure 4-18G. Keeping the tail of the suture deep to
the suture throws and toward the surgeon, the frst
step is then repeated, with the needle entering deep
and exiting at the incised wound edge.

Figure 4-18H. Again with the tail of the suture deep,
the needle 1s inserted through the incised wound edge
on the contralateral side.

Figure 4-181. Immediate postoperative appearance.
Note the wound-edge eversion.

Tips and Pearls

This technique requires some practice to
master, though once mastered it is straight-
forward to execute. The first bite may be
finessed by first ref ecting the wound edge
back sharply during needle insertion and
then returning the edge medially after the
apex has been reached. This approach
helps lead the needle in the correct course
without an exaggerated change in direc-
tion with the needle driver.

A similar approach may be utilized by
surgeons who favor skin hooks over surgi-
cal forceps; here again, the hook may be
used to hyper-refect the skin edge back
during the first portion of the first bite and



then similarly pull the incised wound edge
toward the center of the wound during the
second portion of the first bite. This will
encourage the needle to follow the desired
heart-shaped path without necessitating
a dramatic twist of the needle driver as
the needle changes course.

The apex of the needle should be
in the papillary dermis; if the needle
courses too superficially, dimpling may
occur. While such dimpling is sometimes
almost unavoidable, it remains best to
avoid it if possible since: (1) patients
may sometimes have some concern
regarding the immediate postoperative
appearance, and (2) dimpling signifies
that the suture material traverses very
superficially, raising concern that it could
be associated with an increased risk of
suture spitting.

This technique is useful when there is
significant tension across the wound, and
a single buried vertical mattress suture
may not hold the edges together. As long
as undermining has been carried out effec-
tively, utilizing a pulley technique with
a thicker gauge suture material should
allow for effective closure of all but the
tightest wounds.

This technique is also very useful when
the surgeon needs the first throw of the
knot to securely hold the wound edges
together, as this technique is able to effec-
tively lock the suture in position after
only a single throw. This obviates the
need for an assistant’s constant presence
in these instances, and permits precise
placement of the suture and knot to allow
for precise epidermal approximation.

It 1s critical to keep the suture material
deep to the loops of suture when using
this technique, as this is the mechanism
by which the suture locks in place after
the first throw. As long as the surgeon
conceptualizes this approach as placing
a standard buried vertical mattress suture
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followed by a second buried vertical mat-
tress suture closer to the surgeon, this
technique can be very simple to learn
and is easily reproducible.

As always, the choice of suture mate-
rial i1s largely based on the individual
surgeon’s preference. Braided absorb-
able suture material has the advantage of
locking more reliably than monofilament,
though monofilament suture allows for
easier pull through and therefore may
facilitate the pulley effect of the double
loop of suture material.

In areas under extreme tension, a three-
loop variation of this approach is pos-
sible as well, allowing for an even more
dramatic pulley effect. This benefit must
be weighed against the added retained
suture material that would be associated
with the additional loop.

Drawbacks and Cautions

While the eversion is less pronounced
than that seen in other techniques, such
as the pulley set-back dermal suture,
patients may still be left with a small ridge
in the immediate postoperative period.

Epidermal dimpling will occasionally
occur w here the arc of the suture reaches
its apex at the dermal-epidermal junction;
on the face and areas with thin dermis
this should be assiduously avoided. Simi-
larly, areas with sebaceous skin, such as
the nose, require meticulous avoidance
of dimpling which has the potential to
persist. In truncal areas or those with
thick dermis, however, a small degree
of dimpling will resolve with time as the
absorbable sutures are gradually resorbed.

Since pulley sutures leave two loops
of suture material in the skin in lieu
of one, this may result in an increased
risk of foreign-body reaction, suture spit-
ting, or suture abscess formation. Still,
since the bulk of retained suture material
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1s in the knots, rather than in the thrown
loops of suture, this theoretical risk may
not translate into a real-world problem
in most cases.
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Synonym
Dermal buried pulley suture; modified
buried dermal suture

Video 4-19. Halfpulley buried
vertical mattress suture

Access to video can be found via
www.AtlasofSuturingTechniques.com.

Application

This technique 1s best used in areas under
very significant tension, and can be con-
ceptualized as existing on the spectrum
between single and double buried vertical
mattress sutures. Wounds under marked
tension may be challenging to close even
with well-placed buried sutures. The half
pulley buried dermal suture technique
relies on the pulley effect of an additional
single loop of suture to permit the closure
of wounds under even significant tension.
In addition, the effect of placing an extra
bite of suture leads the suture material to
lock in place after the first throw of the
surgical knot, obviating the need for an
assistant maintaining the alignment of
the wound edges.

Suture Material Choice

Suture choice is dependent in large part
on location. Since some suture mate-
rial traverses the papillary dermis and
the incised wound edge, as always the
smallest gauge suture material appropri-
ate for the anatomic location should be
utilized. On the back and shoulders, 2-0
or 3-0 suture material is effective, though

theoretically the risk of suture spitting
or suture abscess formation is greater
with the thicker 2-0 suture material. This
needs to be weighed against the benefit of
utilizing a larger CP-2 needle, which will
almost never bend even in the thickest
dermis, and the benefit of adopting the
2-0 suture material, which is less likely to
snap under tension or fail during tension
bearing activities, leading to attendant
dehiscence. On the extremities, 3-0 or
4-0 absorbable suture material may be
used, and on the face and areas under
minimal tension, though this technique
would only rarely be used, a 5-0 absorb-
able suture is adequate.

Braided suture tends to lock more
definitively than monofilament, though
monofilament suture allows for easy pull
through when taking advantage of the
pulley effect.

Technique

1. The wound edge is refected back
using surgical forceps or hooks. Ade-
quate visualization of the underside
of the dermis is desirable.

2. While refecting back the dermis, the
suture needle is inserted at 90 degrees
into the underside of the dermis 4 mm
distant from the incised wound edge.

3. The first bite is executed by follow-
ing the needle initially at 90 degrees
to the underside of the dermis and
then changing direction by twisting
the needle driver so that the needle
exits in the incised wound edge.
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This allows the apex of the bite to
remain in the papillary dermis while
the needle exits in the incised wound
edge atthe level of the reticular dermis.
. Keeping the loose end of suture
between the surgeon and the patient,
the dermis on the side of the first bite
1s released. The tissue on the oppo-
site edge is then refected back in a
similar fashion as on the first side.

. The second bite 1s executed by
inserting the needle into the incised
wound edge at the level of the reticu-
lar dermis. It then angles upward
and laterally so that the apex of the
needle is at the level of the papillary
dermis. This should mirror the first
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bite taken on the contralateral side of
the wound.

6. Keeping the tail of the suture mate-
rial between the surgeon and the
first set of loops, the needle is then
inserted into the undersurface of the
dermis slightly further set-back from
the wound edge than the first throw.

7. The needle then exits in the deep
reticular dermis, just deep to the exit
point of the first loop of suture.

8. With both ends of the suture material
now exiting from the same side of the
wound (generally the surgeon’s left),
the suture material is then tied utiliz-

ing an instrument tie (Figures 4-19A
through 4-19F).

Figure 4-19C. The needle is then inserted at the

Figure 4-19A. Overview of the half pulley buried incised wound edge on the contralateral side.
vertical mattress suture.

Figure 4-19B. 'The needle is inserted through the deep Figure 4-19D. After moving slightly upward and out-
dermis and exits at the incised wound edge, as with a ward, the needle exits the derms.
buried vertical mattress suture.



Figure 4-19E. The needle is then reinserted on the
contralateral side through the dermis and exiting near
the incised wound edge, forming a pulley system of a
one and one half buried vertical mattress suture.

Figure 4-19E Immediate postoperative appearance
after placing a single half pulley buried vertical
mattress suture.

Tips and Pearls

This technique may be conceptualized
as a buried vertical mattress suture with
an additional bite, or as a 1% loop bur-
ied vertical mattress pulley suture. It is
therefore slightly faster to execute than
the pulley buried vertical mattress, since
this technique saves one needle throw.
That said, since there is one less loop of
suture, the pulley effect may similarly be
less pronounced, though this needs to be
weighed against the theoretical benefit of
less retained suture material in this tech-
nique than in a double buried vertical mat-
tress suture.

This technique requires some prac-
tice to master, though once mastered it

'The Half Pulley Buried Vertical Mattress Suture 101

is straightforward to execute. The first
bite may be finessed by first refecting
the wound edge back sharply during nee-
dle insertion and then returning the edge
medially after the apex has been reached.
This approach helps lead the needle in the
correct course without an exaggerated
change in direction with the needle driver.

The apex of the needle should be in
the papillary dermis; if the needle courses
too superficially, dimpling may occur.
This technique is useful when there is
significant tension across the wound, and
a single buried vertical mattress suture
may not hold the edges together.

This technique is also very useful when
the surgeon needs the first throw of the
knot to securely hold the wound edges
together, as this technique is able to effec-
tively lock the suture in position after
only a single throw. This obviates the
need for an assistant’s constant presence
in these instances, and permits precise
placement of the suture and knot to allow
for precise epidermal approximation.

It is critical to keep the suture material
deep to the loops of suture when using
this technique, as this is the mechanism by
which the suture locks in place after the first
throw. As long as the surgeon conceptual-
izes this approach as placing a standard
buried vertical mattress suture followed
by a second half vertical mattress suture
slightly deeper, this technique can be very
simple to learn and is easily reproducible.

The extra throw may also be completed
with an oblique or near-horizontal ori-
entation, since it is very important that
this extra throw bite sufficient dermis to
support the tension of the wound. The
extra throw may also be executed as a
single set-back dermal suture, though
doing so may lead to some discrepancy
in the depth of the wound edges, neces-
sitating the placement of depth-correcting
epidermal sutures.
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Drawbacks and Cautions

While the eversion is less pronounced than
that seen with other techniques, such as
the pulley set-back dermal suture, patients
may still be left with a small ridge in the
immediate postoperative period. While this
is desirable, it is also important to warn
patients of this outcome; explaining that
the technique 1s akin to placing a subcuta-
neous splint may help the patient develop
reasonable and realistic expectations and
reduce anxiety regarding the immediate
postoperative appearance of the wound.
Epidermal dimpling will occasionally
occur where the arc of the suture reaches
its apex at the dermal-epidermal junction;
on the face and areas with thin dermis
this should be assiduously avoided. Simi-
larly, areas with sebaceous skin, such as
the nose, require meticulous avoidance
of dimpling which has the potential to
persist. In truncal areas or those with
thick dermis, however, a small degree
of dimpling will resolve with time as the
absorbable sutures are gradually resorbed.
Since this pulley approach leaves an
extra single loop of suture material in the

skin, this may result in an increased risk
of foreign-body reaction, suture spitting,
or suture abscess formation. Still, since
the bulk of retained suture material is
in the knots, rather than in the thrown
loops of suture, this theoretical risk may
not translate into a real-world problem
in most cases.

There 1s also a theoretical concern
that the extra loop of suture could lead
to some wound-edge necrosis, partic-
ularly if it is oriented in a horizontal
fashion, though this is not u<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>