SubQ It'History and Use

Kenneth S. Danielson M.D. FACS
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needles and suture materiak metal staples Historically the suture material wasn-absorbable such
as silkor polypropylene. rl recent times thdrend hasfavoredsubcuticular closing usifgoabsorbable,
materialsmade from polyglycolic adipolylactate/co- polymers[1]. There are manyeviews ofthe
various materials antechnigues suggesting criteria for selecting the suture material and the best
procedure for applying [2]The decision largely depends on thergeor@training and personal
experienceHowever there araccepted premises that everyone uphalds
1 ¢ Compared to cotinuous sutures riterrupted suturesare less likelyto develop infections
around the suture materigB]
2 - The further the suture material is from thgurface the less likely K S & dzli dzNB 6 A f
3 ¢ Minimize tissue damagiom clamping, cauterizing arrushing (such as with knot tying)
4 - Good eversion of skin edgésads to a more esthetic scp] [6]

To these | have added thaajgturing deep dermal tissue so that the pulling forces are away from the
incised edge mitigaterisk of edge separatiob][and possibly a more esthetic final scar.

For these reasongdo not usethe classi@pproach of subcutaneous plusnningsubcuticular suture
shown in Fig 1
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Fig. 1 Vertical subcutaneous plus running horizontal subcuticular suture
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technique meetsnore of my requirements as tise suturesare interrupted and provideome eversion
by the way hey capture dermal tissue
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Fig. 2 Buried Vertical Mattress Sutures (BVMS)
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Instead of these procedures, | use a skin closure techrituptd first learnedas a studentwith Dr.
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for developing this technique was the universal aversion of the pediatric patient to having sutures

removed.

Thistechniqueuses a bioabstwable suture that is placeeertically;entering the underside of the
dermal tissue away from the cut ed@eutlined in red in Fig. 3nd passinghrough the dermisstarting
and endingn the subcutaneous layers with the knot buried in the subcutanessig.
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Fig. 3 Setback Buried Dermal Suture (SBDS)

The interrupted sutures, when placed uniformly along the ioaisprovide excellent strengtlgood

position of the skin edges amdoderate eversionio providefirst intention healing with excellent
cosmesis.In Feb, 2010Jonathan Kantor, MD, MSCE from Jacksonville, FL, U.S.A. wrote a letter to the
editor of the Journal AericanAcademyof Dermatology describing this exact proced{ifg He called it
0KS -btt ®F 0 0 dzZNA SR SRaBrigdfat it wasidesitridmdiis Kimfor the firsttime in the



literature which to my knowledge is correddrs Gross and Randolph only taught it to their students.
Dr. Kantomoted thatthe sd-back buried dermal suture permitgygressive minimization of dead space,
encourages wound eversion, minimizes tension across the epidermal component of the wound, and
because the sutures reside in the reticular dermis, there is less risk of suture spitting.

An accompanying editorial rpsnse from a respected senior surgeon and scholar was very favorable,
but those of us using this technique had only our experience to rely on until October, 2013 when Dr.
Wangand colleaguepresented at the American Society for Dermatologic Surgery Amneeting in
Chicago, IL (later published online August 14, 2p4Wang emphasized K § a Ay O2y G NI} ad ¢
methods, the seback suture does not enter or exit from the wound edge. Instédubth enters and
exits from the underside of the supelifit subcutiparallel to the skin surfacehen heldin a vetical
orientation. Tk importance of this paper is that Wang, et.al. studied the exact procedure that | have
used and is the basis for the SubQ It! stapler and showegbiospective, randomized studiiat
compared to the standarBVMS techniquéhis new procedureshowedsuperior wound eversiorand
better cosmetic outcomesvith fewer spitting suturesIn summary it meets allof the premises that |
described earlier.

AneE OSt f Sy (i @A RBaek Bared Detmyll $@uxegBD$) Sai be seen here:

https://www.youtube.com/watch?v=9XOTVZfSdtE

A summary ofhe three different techniques in terms of thegerformance premises shown in the
table below:

Performancebased Premise Conventional Buried Vertical | SetBack Buried
Subcuticular Suturel Mattress (BVMS)| Vertical (SBVS)

1. Interrupted reduces risk of infection X V4 V4

2. Away from surface to avoid sfiitg X X <

3. Minimize tissue damage < —_ V4

4. Good eversion X X N

5. Capture deep dermal for strength X —_— V4

When | began development of what we now call the SubQ It! Bioabsorbable Skin Closure bysism,
clear to me that we wanted use the Sedck Buried Vertical Sututechnique This was before Kantor
had published and given it this namersg biomedical engineering colleagues cadened it GRD for
Gross, Radolph and Danielson (see Fig)4Udng the concepts that | learned fronr@sand
Randolph,the engineerdirst developedthe staple a flexible bioabsorbable device that could do the job
of the suture


https://www.youtube.com/watch?v=9XOTVZfSdtE

Fig4a ¢ Demonstration of GRD suture techniquesedleinserted at 1 and exits at 2.
Fig 4 ¢ SubQ It! fastener inserted at 1 and barbs engage at 2 (shown here on one gide
only for demonstration purposes).

Wemeasured and painstakingtgproducedthe geometryof the manual techniquén astaplerusing
surgical needles inserted through the legs of the staple to pierce the dermimstadl the staple(Fig.
4b). To obtain this result with SubQ It! the surgeon usdson forceps t@rasptissue from both sides of
the incisionsimultaneously As in he manual technique, the forcefit the tissue toexposethe sub

surface of thedermal tissueThe forceps are placed in forceps locator indentations to precisely position

the tissue so that the needles enter the dermis just back from the cut edge.
Thedrawings in Figha ¢ 5d show the incision in cross section to demonstratev SubQ It! works. To

minimize the mass of plastic in the wound, the staple has hollow legs connected by a tiny flexible bridge.

Specially shaped needles anserted through thdegs which provide the strength and sharpnass
pierce the dermis and deploy the SubQ It! fasterdter insertion, theneedles are retractetbaving the
staple in place.
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Fig. 5 (a) Tissue everted, placed in locators; (b) Staple deployed and needles retract

In Fig. 5 (chhe stapler and forceps have been removed so thattibeuecan begin to relax. As the
tissuepulls backthe barbsof the stapleengage and the shape of the staple begins to flattés the



wound further relaxes thatapleopens g angularly and the tissue rotatés placethe skin edges in
apposition.
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Fig. 5 (c) Stapler removed, tissue begins to relax; (d) Barbs engage, staple brings edges together

Comparing Fig. 5(d) with the manual GRD suture of Fig. 3 shows the similarity in concept. The SubQ It!
meets allof my initialrequirements Additionaly the SubQ It! fastenedoes not usénots. The knots of

the manual sutureinavoidably wiltrush the tssuethat it is opposing, leading tocalischemia and

more of areparative responsef the tissue Mechanical tension on the wound has been identified as a
leading cause of hypertrophic scarrif@). The barbs of the SubQ It! fastener engage the tisgitieout

a crushing action and are relatively far from the cut edge, where the vascular bed is undisturbed,
YAYAYATAy3a GKS 02ReQa NBIFOGAz2Yy G2 (GKS &dzidz2NBo

For theSubQ ltistaple to perform as designesibdermal closurés not necessary and actually himde
the designed function ahe staple Approximation of the subcutaneous fat to close dead space is
appropriate at thed dzNH 8ifcsétidi but suturesshould beplaced 1-2cm below the skin surface
SubQ It! fasteners work best when the edges of tiwsion remairseparatedapproximatelylcm (see
Fig.6 left photo). This is because the correct functioning of the SubQ It! fastener requires the natural
pull-back of the tissue to engage the barbs. Further relaxing and pulling back of theltjstheestaple
serves to rotate theskinedges together as shown in Fig.6

Fig. 6 C-section with previous scar removed Immediately after closing with SubQ It!



SubQ Itfasteness should be placed approximately 1 cm apaid iegular pattern to givéhe maost
uniform distribution of forcedo the closure.Because of the vertical orientation of the deployment
additional staples can be added as needed to the clogtitkere is no interference from subcutaneous
stitches the amount of eversion is deteined by the surgeoaccording tchow much tissue is grasped
in the Adson forceps.

Fig. 7 Control of eversio(a) grasp 22 mm = Moderate eversion (b)nm = More eversion

Finally I want to discuss the strength of the SubQ It! closure that altdwseplaceboth the
subcuaineoussutures and the wcuticularsutureswith a singlecourse ofstaples. Subcutaneous sutures
are not needed for strain relief because every SubQ It! fastener independently engages the very strong
dermal tissu€Fig. 8)Each staplehat is placecadds approximatelit0 Newtons 1 kg of holding force

to the closure (Fig).
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Fig. 8 Force to rupture wound when closed with a single SubQ It! fastener
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Fig. 9 Strength is additive. TW@) staples hol@2.3 Newtons

Furthermore additionalsubcuticular sutures are not needed for edge apposition because the SubQ It!
brings the edges together as the tissues pull back (with superior cosmesis asl¥viamgstrated) If
additional edgdreatmentis desired,SteriStrips or Skin Adhesive may be ug=e Fig. 9)

SubQ It!
Subcutaneous sutures
Replace withA
Subcuticular sutures / l \
Surgeonds di s|crnNothihgo N SteriStrips Skin
Adhesive
- r
Nothing SteriStrips Skin Adhesive

Shortincisions such as used in Minimally Invasive Surgery (MIS) can also be closed with SubQ It! as the
staple is delivered vertically.



Nothina SteriStrips Skin Adhesive

Once the SubQ It! stapler was approved by the U.S. FDA, | began usinyirmtyaof surgical cases.
My colleagues and | have had excellent results on both laparosEgEAppendix And longer

incisions $eeAppendixB) [9]. There is a learning curve for fitiine users but once you and an assistant
have used it a few time | think you will find it an excellent addition to your surgical procedures.
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Appendix A¢ Laparoscopic Incisions

Laparoscopic Ventral Herniorrhaphy

Laparoscopic Cholecystectomy 22 days 45 days

Laparoscopic Cholecystectomy 22 days 7 45 days

Laparoscopic Cholecystectomy 16 days 44 days

Laparoscopic Cholecystectomy 15 days 47 days




Appendix B¢ Longer Incisions

Femoral Lymph Node Biopsy v . 8 days 44 days



