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A guide to better wound closures
The techniques described—and pictured—here can 
help you improve outcomes, whether the wound is a 
laceration or the result of a surgical procedure.

PrActicE 
rEcoMMEnDAtions

› If the skin edges of a 
wound require pressure 
to approximate, consider 
undermining the edges.  C

› When removing a cu-
taneous neoplasm, avoid 
resecting excessive tissue. A

› For deep lacerations 
with potential “dead 
space,” use vertical mat-
tress sutures to approximate 
the wound edges.  C

strength of recommendation (sor)

  Good-quality patient-oriented 
evidence

  Inconsistent or limited-quality 
patient-oriented evidence

  Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

A

B

C

Skin procedures such as closing wounds and removing 
neoplasms are an integral part of most family medi-
cine practices. While closure of simple lacerations and 

small surgical procedures are relatively straightforward, some 
lesions require extra techniques and attention to achieve the 
best outcomes. 

This article describes some steps you can take to achieve 
the best outcomes for wound healing and cosmesis. Although 
suturing basics are important for successful wound closure, 
that information is not covered in this article. Forsch,1 howev-
er, provides an excellent discussion of basic wound skin prepa-
ration and suturing techniques.

Before beginning, visualize the ending
Before beginning any skin repair—whether it is a planned sur-
gical procedure or a more urgent wound closure—review the 
patient’s medical record for conditions or medications that 
may adversely affect wound healing. Key in on patients with 
poorly controlled diabetes or those taking anticoagulants or 
antiplatelet drugs. Good diabetes control before surgery im-
proves healing2 and drugs that promote bleeding sometimes 
may be temporarily discontinued before a procedure. If a pa-
tient’s diabetes is poorly controlled, an elective procedure can 
be postponed. If a patient is taking an anticoagulant and the 
international normalized ratio is within the therapeutic win-
dow, the procedure can be performed, but the physician must 
be ready to address bleeding by having electrical or chemical 
cautery available.

During your initial evaluation of the patient, assess and 
document the condition of the joints, muscles, tendons, and 
ligaments in the area in question before the procedure. Being 
aware of the local anatomy will help you avoid inadvertently 
damaging nerves, tendons, vessels, and other vital structures. 
Also, any time a procedure is beyond your comfort level, ask 
for help or refer the patient to a subspecialist. For example, if a 
lesion is on a patient’s neck near the carotid artery, the proce-
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the best  
cosmetic results 
usually are 
achieved when 
the final closure 
line (and  
therefore the 
scar) lies parallel 
to the lines of 
least skin  
tension.

dure is better left to an ear, nose, and throat 
specialist.

On the day of the procedure, plan how 
you will close the wound before you make the 
first cut, and include this information in your 
informed consent. Mentally review the anat-
omy of the area before starting a procedure to 
anticipate obstacles or structures that may be 
inadvertently injured. Visualize how the skin 
will fit together and how it will heal before 
making an incision. Reassure the patient that 
you will use techniques to minimize pain and 
scarring. Consider taking photos both before 
and after the procedure for documentation.

The best cosmetic results usually are 
achieved when the final closure line (and 
therefore the scar) lies parallel to the lines of 
least skin tension. When doing an excision, 
start choosing possible closures by consider-
ing layouts that produce this result. Eliminate 
from consideration any closures that would 
pull skin tension from areas that are immo-
bile or that would cause cosmetic problems 
(such as a closure on or near the eyebrows or 
mouth, since this would change the contours 
of these structures). For such closures, a skin 
rearrangement flap may offer a cosmetically 
better outcome, especially on the face. 

tips for irrigating the wound  
and prepping the skin
If you are repairing a wound that is the result of 
an injury, you will need to clean the laceration 
gently but thoroughly. Avoid using products 
on open wounds that can damage regenera-
tive tissue, such as organified iodines or hy-
drogen peroxide.3,4 Before irrigating a wound 
with normal saline, thoroughly examine it for 
foreign bodies, which may promote infection 
and impede healing. Consider giving local 
anesthesia before irrigation. Typically, irriga-
tion pressure of approximately 8 pounds per 
square inch (psi) is considered ideal.5 Using 
irrigation pressures of <4 psi only moistens the 
wound, and >15 psi can damage the wound 
and drive bacteria deeper into tissue.6 Pres-
sures of 8 to 11 psi can be achieved using a  
18- to 19-gauge needle or angiocatheter with a 
30 cc to 35 cc syringe. 

Consider snipping off the tip of the cap 
and leaving it snugly on the needle. This 

will help prevent needle sticks and allow for 
thorough and safer irrigation. If commer-
cial irrigation equipment is available, use it 
as directed by the manufacturer. Always be 
aware of potential splashback while irrigat-
ing and use appropriate personal protective  
equipment.

z For wounds that result from a surgical 
procedure, employ appropriate site prepara-
tion and sterile technique. Iodophors provide 
broad-spectrum coverage, are not associated 
with microbial resistance, and provide a bac-
teriostatic effect as long as they remain on the 
skin. They require at least 2 minutes of con-
tact to release free iodine, which exerts anti-
bacterial activity. 

Chlorhexidine gluconate offers broad-
spectrum coverage against bacteria, yeast, 
and molds. It appears to provide greater re-
duction in skin microflora than povidone-
iodine, and remains active for hours after 
application.7 Use it with caution around the 
eyes because of the risk for conjunctival irri-
tation, keratitis, or corneal ulceration.8 Make 
sure to apply the prep solution to an area 
larger than the area exposed by the fenes-
trated drape because the drape may move 
around during the procedure, inadvertently 
contaminating the surgical field. 

When excising a neoplasm,  
consider the margin 
When performing a surgical procedure such 
as removing a cutaneous neoplasm, don’t re-
sect excessive tissue, but do excise adequate 
margins. (For adequate margins of various 
cutaneous neoplasms, see tABLE 1.9-11) Mark 
the outlines of the visible tumor and the ex-
cision margin and show them to the patient, 
because some patients mistakenly assume 
that only the visible tumor will be removed.

Keep in mind when treating basal cell 
carcinomas (BCC) or squamous cell carci-
nomas (SCC) that the presence of high-risk 
characteristics may require larger surgical 
margins. The cure rates are lower for higher-
risk BCCs, such as lesions that have morphea-
form morphology or aggressive histologic 
features, or those that are ≥2 cm, recurrent, or 
located on the lips or paranasal or periocular 
regions.10-12 
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Cure rates for these higher-risk BCCs can 
be improved substantially by using intraop-
erative margin evaluation (frozen sections) 
or Mohs micrographic surgery. (For more on 
Mohs surgery, see “When to consider Mohs 
surgery,” J Fam Pract. 2013;62:558.)

Primary SCCs that are ≥2 cm in diameter, 
poorly differentiated on histology, in high-
risk sites, or invading subcutaneous tissues 
require larger margins.13 The approach to a 
suspicious pigmented cutaneous neoplasm 
consists of an initial biopsy or excision with 1 
to 2 mm margins and pathologic evaluation.14 

Because hematoma formation inhib-
its wound healing, pay special attention to 
hemostasis when excising a neoplasm. Use 
pressure for minor bleeding. Use mosquito 
forceps to clamp a bleeder followed by li-
gation with an absorbable suture for larger 
bleeders. Other techniques for hemostasis 
include electrical or chemical cauterization 
and hemostatic solutions. 

Positioning of edges is key  
to minimize scarring
When suturing a wound—whether it is from 
an injury or a procedure—take care to evert 
the skin edges; the underlying dermis from 
both edges should touch. This is to compen-
sate for future contracture of the wound and 

thus, to produce a flat scar. It is difficult to 
evert the edges when they are too far apart or 
under tension, and excess skin tends to invert 
the skin edges, which is undesirable. If the 
pressure generated by the suture is greater 
than the closing pressure of the skin capillar-
ies, the result will be local necrosis. 

Before placing the suture, gently pinch 
the skin edges together. If the skin edges re-
quire pressure to approximate, consider un-
dermining the skin edges, that is, cutting the 
fibrous septae that connect the skin to the un-
derlying fascia so you can more easily pull the 
wound edges together. Undermining can be 
performed with a scalpel blade, scissors, or 
by bluntly using a hemostat. Use skin hooks 
or forceps to lift the wound edge. The safest 
level of undermining is in the fat, just below 
the dermal-fat junction. It usually takes 2 to 3 
cm of undermining to free up 1 cm of tissue. 
Periodically check to see how much tissue 
has been released and undermine the mini-
mum amount necessary. 

Use the recommended size suture for the 
area of the body and remove sutures at rec-
ommended times (tABLE 2).7 In general, use 
the thinnest suture for the least amount of 
time possible. When giving the patient wound 
care instructions, emphasize the importance 
of having the sutures removed on time. De-
lay may cause local irritation and increased 

irrigation  
pressure of  
approximately  
8 psi is  
considered  
ideal. 

tABLE 1

Recommended margins when excising malignant lesions9-11

Type of neoplasm Recommended margin 

Small Bcc located on lower-risk areas 3-5 mm

higher-risk Bcc* >5 mm

Well-defined, small (<2 cm) Sccs lacking high-risk features 4 mm 

higher-risk Scc† >5 mm

Atypical melanocytic lesions 1-3 mm

melanoma in situ 0.5-1 cm

melanoma ≤1 mm 1 cm

melanoma >1 to 2 mm 1-2 cm

melanoma >2 mm 2 cm

Bcc, basal cell carcinoma; Scc, squamous cell carcinoma.

*higher-risk Bcc lesions are those with morpheaform morphology or aggressive histologic features or those that are ≥2 cm, 
recurrent, or located on the lips, paranasal, or periocular regions.

† higher-risk Scc lesions are those that are ≥2 cm in diameter, poorly differentiated on histology, in high-risk sites, or invade 
subcutaneous tissue.
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scarring. To prevent suture marks, consider 
earlier removal of a single suture that causes 
extra tension (such as a vertical mattress su-
ture, which is described on page 186) within 
a line of simple sutures. Infection or patient 
factors such as age, presence of vascular or 
chronic disease, and nutritional status may 
influence healing times and suture removal 
times, so carefully assess wound healing; it 
may be necessary to remove sutures earlier 
or later than the recommended time.

z Avoid dog ears. Dog ears (bunching of 
skin at one end of a wound closure) usually 
are the result of unequal amounts of opposing 
tissue. Causes range from ragged lacerations 
and flap procedures to uneven apportion of 
tissue when suturing. 

If the difference in the lengths of the 2 sides 
of a wound is ≤15%, the halving technique (plac-
ing the first suture in the center of the wound, 
the next suture in the center of each remaining 
segment, and so on) works well to avoid dog 
ears. Otherwise, a Burow triangle repair—a 
procedure that slightly extends the wound but 
removes the excess tissue and results in a better 
cosmetic outcome—may be required. 

If while in the process of repairing a rela-
tively small wound you notice that dog ears 
occur as the result of poor technique, consid-
er removing and redoing the sutures. 

Deep suturing reduces  
tension, improves outcomes
To achieve the best possible cosmetic out-
comes when closing a particularly deep 

wound, consider placing deep sutures. Be-
cause scars remodel for about a year post-
repair, tension across the wound area may 
produce a wider and more unsightly scar as 
time goes by. Deep closure of a wound with 
dissolvable sutures can:15

•   reduce or eliminate wound tension 
when suturing the epidermis

•   close potential space below the skin
•  stop subcutaneous bleeding
•   reduce hematoma and seroma  

formation. 

The technique for deep suture place-
ment is shown in FiGUrEs 1A to 1D. The de-
creased tension in the healing scar that 
results from placing deep-buried sutures will 
reduce the final width of the scar. Buried der-
mal sutures do not increase the risk of infec-
tion in clean, uncontaminated lacerations. 
However, animal studies suggest that deep 
sutures should be avoided in highly contami-
nated wounds.16 

For deep lacerations with potential space 
remaining, use vertical mattress sutures to 
approximate the wound edges.15 The vertical 
mattress suture technique is shown in FiGUrEs 

2A to 2c. This technique incorporates a large 
amount of tissue within the passage of the su-
ture loops and provides good tensile strength 
in closing wound edges over a distance or 
under tension. It also is used for wounds in 
locations where wound edges tend to invert, 
such as on the posterior neck, behind the ear, 
in the groin, in the inframammary crease, 
or on concave body surfaces. Early removal 

tABLE 2

When should you remove sutures? It depends on where they are7

location of sutures Recommended suture size Recommended  
removal time (days)

face 5-0 to 6-0 3-5

neck 5-0 to 6-0 5-7

Scalp 4-0 to 5-0 7

Trunk 3-0 to 4-0 10-14

extensor surface of the hands 5-0 to 6-0 10-14

upper extremity 4-0 to 5-0 14

lower extremity 4-0 to 5-0 14-28

Buried dermal 
sutures do not 
increase the risk 
of infection  
in clean,  
uncontaminated 
lacerations.
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(half of the generally recommended days) 
of vertical mattress sutures can help prevent 
suture marks, especially if nearby simple in-
terrupted sutures can remain in place for the 
recommended duration. 

When to consider tape, staples,  
or adhesive
Don’t overlook wound closure tapes for 
superficial wounds. Even if tape is a poor 
candidate for the primary wound closure, 
it still may be used during the early stages 
of wound healing to support other closures 
by spreading tension over a larger area than 
just the suture area. Apply one strip at a time 

on one side of the wound, then pull the tape 
across, everting the edges of the wound. This 
can help eliminate the “railroad track” scars 
sometimes caused by tight sutures. 

Often, the tip of a triangular flap will re-
fuse to nudge up to the corner, even with a 
well-placed corner suture. Tape applied and 
then pulled over the tip can help approximate 
the tissue for this type of wound. An alterna-
tive use of tape is to strengthen fragile skin to 
allow for suturing. The tape can be applied to 
either side of a wound and the suture needle 
can be driven though the tape and skin so you 
can close as usual. To improve adhesion, use 
tincture of benzoin over the areas on which 
you want to apply tape. 

carefully assess 
wound healing; 
it may be  
necessary to 
remove sutures 
earlier or later 
than the  
recommended 
time.

FiGUrE 1 

Deep suturing technique

Begin in the center of the wound and pass the needle 
beneath the edge of one side of the wound and then 
back into the center of the wound through the dermis.
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place the needle upside-down and backward into the 
needle holder and pass it through the dermis into the 
edge on the other side of the wound and down to the 
base of the wound.

place the suture ends on the same side of the center 
part of the suture that passes across the top of the 
wound. if you place the suture ends on both sides of 
the center part of the suture and tie them, the knot 
will rest on top of the center of the suture, and won’t 
be buried in the deep tissue.

pull the ends of the suture parallel to the wound to tie 
and deeply bury the knot. (This photo shows the end of 
this procedure, after the knot has been deeply buried 
in the wound.)

A B

c D
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z When using staples for closure, be 
certain to approximate the tissue carefully. 
When possible, have an assistant approxi-

the vertical 
mattress suture 
technique 
provides good 
tensile strength 
in closing wound 
edges over a  
distance or  
under tension.

FiGUrE 2 

The vertical mattress  
suture technique
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mate the edges. Hold the stapler with the 
center mark at the middle of the skin edg-
es. Squeeze the handle completely while 
keeping the stapler still during applica-
tion. Properly applied staples are much less 
painful to remove, which your patients will  
appreciate. 

z Using tissue adhesives can save time 
because the procedure is quick and does not 
require suture or staple removal. Clean, low-
tension wounds on the face tend to do well 
with adhesives. When on the fence about 
whether to suture or use adhesive, choose 
suture. Any wound for which you would con-
sider using adhesive should be small enough 
to suture in just a few minutes.                JFP
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Start with a “far-far” pass, with the suture needle 
entering (and exiting) the skin 1.5 needle widths 
(typically 5-8 mm) from the wound edge. pass the 
suture needle vertically and symmetrically through the 
tissue.

Reverse the needle. make a shallower “near-near” pass 
0.5 to 1 needle width (usually 3-5 mm) from the wound 
edge using a backhand pass. This pass should be mostly 
within the dermis. 

Tie the suture gently to produce skin edge eversion. 
Simple interrupted sutures usually can be used to close 
the rest of the wound.

 1.   Forsch RT. Essentials of skin laceration repair. Am Fam Physi-
cian. 2008;78(8):945-951. 

 2.   Ekmektzoglou KA, Zografos GC. A concomitant review of the 
effects of diabetes mellitus and hypothyroidism in wound heal-
ing. World J Gastroenterol. 2006;12:2721-2729.

 3.   Balin AK, Pratt L. Dilute povidone-iodine solutions inhibit 
human skin fibroblast growth. Dermatol Surg. 2002;28:
210-214.

 4.   Lineaweaver W, McMorris S, Soucy D, et al. Cellular and bac-
terial toxicities of topical antimicrobials. Plast Reconstr Surg. 
1985;75:394-396.

 5.   Fletcher J. Wound cleansing. Professional Nurse. 1997;12:
793-797. 

 6.   Krasner D. The 12 commandments of wound care. Nursing. 
1992;22:34-41.

 7.   Mayeaux Jr EJ. The Essential Guide to Primary Care Proce-
dures. Philadelphia, PA: Lippincott Williams & Wilkins; 2009.

 8.   Darouiche RO, Wall MJ Jr, Itani KM, et al. Chlorhexidine-alco-
hol versus povidone-iodine for surgical-site antisepsis. N Engl J 
Med. 2010;362:18-26.

 9.   Usatine RP, Smith MA, Mayeaux Jr EJ, et al, eds. The Color Atlas 
of Family Medicine. 2nd ed. New York, NY: McGraw-Hill Educa-
tion; 2013.

 10.   Wolf DJ, Zitelli JA. Surgical margins for basal cell carcinoma. 
Arch Dermatol. 1987;123:340-344.

 11.   Gulleth Y, Goldberg N, Silverman RP, et al. What is the best sur-
gical margin for a Basal cell carcinoma: a meta-analysis of the 
literature. Plast Reconstr Surg. 2010;126:1222-1231. 

 12.   Thomas DJ, King AR, Peat BG. Excision margins for nonmela-
notic skin cancer. Plast Reconstr Surg. 2003;112:57-63.

 13.   Huang CC, Boyce SM. Surgical margins of excision for basal cell 
carcinoma and squamous cell carcinoma. Semin Cutan Med 
Surg. 2004;23:167-173.

 14.   Bichakjian CK, Halpern AC, Johnson TM, et al; American 
Academy of Dermatology. Guidelines of care for the manage-
ment of primary cutaneous melanoma. J Am Acad Dermatol. 
2011;65:1032-1047. 

 15.   Zuber TJ. The mattress sutures: vertical, horizontal, and corner 
stitch. Am Fam Physician. 2002;66:2231-2236.

 16.   Mehta, PH, Dunn, KA, Bradfield, JF, et al. Contaminated 
wounds: infection rates with subcutaneous sutures. Ann Emerg 
Med. 1996;27:43-48. 

ph
o

To
S 

c
o

u
R

Te
Sy

 o
f:

 l
u

K
e 

m
. B

A
u

D
o

in
, m

D
; e

j 
m

A
y

eA
u

X
 j

R
, m

D
, D

A
B

fp
, f

A
A

fp

186


