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Original Investigation
Abstract
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Objective: To compare the outcomes of securing
full-thickness skin grafting (FTSG) with through-and-through mattress suturing versus the classic
tie-over and pressure dressing and identify the associated risk factors of graft failure.

There was no significant difference in the outcome
when the surgical fixation technique was compared.
Age, sex, or defect area did not affect the graft take
rate. Smoking and the use of anticoagulants were not
found to be contributory factors to graft failure.

Methods: A single-institution, retrospective case series of patients who had undergone excision of head
and neck skin lesions requiring FTSG over a 10-year
period was reviewed.

Conclusion: Simple through-and-through mattress
suturing provides adequate graft take, while minimizing tissue handling of the graft and reducing surgical time in comparison to the traditional tie-over and
pressure technique.

Results: In total, 128 FTSG reconstructions were
performed. The follow-up period ranged from 1 to
192 weeks. The observed graft take rate was 86.4%.
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Full-thickness skin grafting (FTSG) is one of
the most popular techniques used to reconstruct
an area of skin loss. The success rate is dependent
on a thorough understanding of the principle of
grafting and good surgical technique by ensuring
that the area of the defect is well covered, a healthy
blood supply to the recipient site is preserved, and
any shearing forces or hematoma formation between the bed and the graft is reduced. To attain
this, many surgeons use the tie-over dressing technique with an emphasis on a “pressure” dressing to
achieve successful graft take (1, 2). In recent years,
the necessity of applying various ingenious methods in constructing a tie-over dressing on FTSG
has been questioned because of comparable results
achieved with simple suturing and quilting techniques (3-5). Considering this, local practice of
securing FTSG has been modified into a simple
suturing technique by performing a through-andthrough mattress suture without the need for any
pressure dressing. Therefore, it is considered that
securing FTSG with a simple mattress suturing
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technique is as effective as tie-over fixation and
pressure dressings.
The aims of this study were to compare the outcomes of securing FTSG with simple throughand-through mattress suturing versus the conventional tie-over and pressure dressing and identify
any associated risk factors of graft failure.

Methods

A single-institution, retrospective case series was
reviewed, which included 128 patients over a 10year period undergoing excision of suspicious skin
lesions requiring FTSG. All excised lesions were
obtained from the head and neck region under local anesthesia by two consultant surgeons. Three
graft donor sites were used for reconstruction;
the majority was obtained from the postauricular
region and the remainder from either the supraclavicular or the preauricular region. Alternative
closure methods were deemed not possible or considered likely to produce poorer cosmetic results.
The observed graft the observed graft take rate
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and failure rate for both the through-and-through mattress suturing technique and conventional tie-over dressing technique
were extracted from patients’ medical records. A central quilting
suturing technique was used in areas wherein central throughand-through suturing was impossible to fix the graft onto the
graft bed (e.g., cheek, forehead, scalp, lip, and temple region).
Various parameters, such as age, sex, surface area of defect, presence of multiple comorbidities, smoking status, and use of anticoagulants or immunosuppressants, which may have an impact
on the graft take rate, were collated.
The local policy regarding anticoagulants during the inclusion
period did not enforce suspension of antiplatelet therapy (aspirin/clopidogrel); however, warfarin treatment was suspended
3-5 days prior to the operation. A preoperative international
normalized ratio (INR) check on the day of surgery was performed; procedures were postponed and rescheduled only if
INR was >1.4.
The through-and-through suturing method consisted of interrupted monofilament 4/0 or 5/0 nylon perimeter mattress sutures with a single through-and-through suture in the middle of
the graft to fix the graft to the wound base. Small stab incisions
were made in the center of the graft to prevent any potential
hematoma (Figure 1). Polymycin/bacitracin ointment (Polyfax) was applied to the wound edge at the end of the procedure
and prescribed twice daily during the initial postoperative period (7-14 days). No dressing was required to cover the wound.
Postoperative antibiotics were not deemed necessary; therefore,
they were not routinely given. The stitches were removed 7 days
postoperatively in the Ear, Nose, Throat Outpatient Department (Figure 2). In comparison, patients in the tie-over dressing
group had their dressing removed 7 days postoperatively, with a
7-day course of Polyfax ointment twice daily commenced at the
time of dressing removal.
Data were analyzed using the R Foundation for Statistical
Computing software (Vienna, Austria, 2008). A univariate
analysis was performed to identify potential risk factors of graft
failure. A generalized linear model (logistic regression) was applied with respect to each single covariate, wherein the response
variable was successful or failed in the treatment. The goodness
of fit of this model was compared with that of a model containing only a constant term (e.g., no covariate). The covariate to
graft survival was considered statistically significant if p value
was <0.05.
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Figure 1. a-f. Intraoperative photographs of through-and-through
FTSG suturing. (a) preoperative lesion, (b) excision markings with
margins, (c) immediate excision of lesion, (d) postauricular graft
planning, (e) placement of full-thickness skin graft, (f ) throughand-through suturing of graft
a

b

This study was regarded as a service evaluation by the local independent research committee, and ethical approval was deemed
unnecessary. Patient data remained anonymous throughout and
informed consent was gained accordingly.

Results

In total, 128 skin lesions were excised and reconstructed with
FTSG from the head and neck regions; nasal lesions were the
most common site (Figure 3). Overall, 61.7% of patients were
males with a median age of 71 years [standard deviation (SD),

Figure 2. a, b. Postoperative photographs at 2 months. (a) portrait
view, (b) oblique view
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Figure 3. Pie chart to illustrate the graft recipient sites in the case series
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Figure 4. Histopathology of excised lesions (n)

±11.9]; the surgical area defect ranged from 36 to 3600 mm2
(median±SD, 187.0±414.7 mm2). Histological diagnosis confirmed most tumors to be nodular basal cell carcinoma (BCC;
57.6%), followed by squamous cell carcinomas (Figure 4). The
median follow-up was 10 weeks (range, 1-192 weeks). Three patients failed to attend their follow-up appointments and were
therefore excluded from the analysis. Overall, 100 patients underwent through-and-through mattress suturing and 25 underwent conventional tie-over dressing to secure FTSG. There
was no significant difference in sex distribution or patient age
between the two groups. The majority of graft donor sites were
the postauricular region (92.8%), with the remainder taken from
either the supraclavicular (4.8%) or preauricular region (2.4%).
The observed graft take rate was 86.4% (completely taken, 81.6%;
partially taken, 4.8%). Complete graft take rate was observed in
82% in patients who underwent through-and-through mattress
suturing and 76% in those who underwent conventional tieover dressing. Partially taken grafts were defined as those with
>60% graft take rate. Seventeen of 125 (13.6%) FTSGs failed to
take the graft, which were identified at the initial postoperative
review; 15 of these FTSGs healed by secondary intention, the
remaining two were referred for Plastic surgery for further surgical treatment. No statistical significance was found between
surgical techniques for securing FTSG (p=0.75). Age, sex, or
defect area did not affect the graft take rate (p=0.72, p=0.13,
p=0.20, respectively). In those with failed FTSG, one was an

active smoker, nine were ex-smokers (stopped >12 months prior
to surgery), and the remaining three were non-smokers. Seven
of the 13 patients were taking anticoagulant or antiplatelet therapies, and one patient was on immunosuppressant treatment
because of chronic lymphocytic leukemia. None of the variables
had any significant effect on the graft failure rate (p>0.05).
Fifteen cases (12%) had incomplete excision of their primary
tumor (Table 1). Seven of these cases had a histological diagnosis of BCC, of which five recurred and required further excision.
Two patients died before the follow-up was completed (cause of
death were unrelated to their neoplastic skin disease).

Discussion

Reconstruction of any facial defect following adequate surgical
clearance of tumor can be challenging due to the need for obtaining satisfactory cosmetic result and maintaining the functional purpose. In addition, a high number of these skin lesions
present at an advanced stage, particularly among the elderly population as seen in this case series, thus require sacrifice of a significantly larger area of skin to obtain macroscopic clearance (6).
The majority of skin lesions in this study occurred on the nose,
particularly in the nasal tip region, wherein local flap closure
was not possible. Fortunately, FTSG in this area provides a favorable cosmetic result, and patients are generally satisfied with
the outcome. The majority of grafts harvested in this series were
obtained from the postauricular crease for a number of reasons.
Firstly, this area was deemed the best skin match to the donor site, particularly with regard to thickness, texture, and color;
secondly, a generous piece of tissue could be harvested to cover
larger defects; and finally, the donor site itself heals satisfactorily
with no cosmetically visible scar or disfigurement.
All methods of securing FTSG to the recipient bed utilize the
principle of complete adherence of the graft to its bed until the
union occurs (7). With the tie-over dressing, it is difficult to uniformly distribute the pressure exerted by the bolster on the graft
to its recipient bed, particularly when covering a large defect.
Facial wounds are also not always amenable for postoperative
pressure dressing. For example, external fixation devices cannot
be relied upon in wound-on concavities (e.g., medial canthus).
The through-and-through mattress suturing technique is an al-
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Table 1. Details of incomplete excision cases
1

Age (years)

Sex

Anatomical site

Diagnosis

Graft take

Recurrence

Outcome

82

M

Nasal tip

BCC

Full

No

Discharge to GP

Yes.
2 years 4 months

Re-excision

2
61
F
Nasal tip
BCC
Full
						
3

69

M

Pinna

4
88
M
Forehead
				

SCC

Full

-

Died of unrelated cause

Malignant adnexal
neoplasm

Partial

-

Refer for further

5

56

M

Pinna

BCC

Full

No

Discharge to GP

6

83

M

Nasal tip

BCC

Full

No

Discharge to GP

7
83
M
Nasal dorsum
BCC
Full
						

Yes.
18 months

Re-excision

8
77
M
Pinna
SCC
Full
						

Yes.
3 months

Subtotal pinnectomy

9
78
M
Nasal tip
Morphoeic BCC
Failed
							

Refer to Plastic surgery
for further excision

10
60
M
Nasal alar sidewall
Morphoeic BCC
Full
							

Further excision. Disease free
at 5 months review

11
78
M
Nasal tip
BCC
Full
						

Yes.
1 month

Re-excised and repair with
composite graft

12
86
F
Cheek
Lentigo maligna
Full
							

Re-excised. Disease
free at 1 year review

13
84
F
Nasal dorsum
SCC
Full
							

Re-excised and disease
free at 2 year review

14
68
F
Nasal tip
BCC
Full
						

Yes.
5 months

15
62
M
Pinna
SCC
Full
							

Re-excision
Re-excised and repair with
pedicle flap

M: male; F: female; BCC: basal cell carcinoma; GP: general practitioner; SCC: squamous cell carcinoma

Table 2. Summary of graft takes rate from literature review
				
Sample size
Technique
Size of defect

Partial take 		
rate %
Failed %

Complete graft
take rate %

Davenport et al. (3)
40
1988		

Quilt vs tieover dressing

-

2.5 (quilt)

2.5 (tie-over)

95

Langtry JA et al. (4)
30
1998		
		

Perimeter suturing with
either a light dressing
or no dressing

8-43 mm
(mean 20 mm)
diameter

3.3

3.3

93.3

Mehta HK et al. (5)
109
1979		

Central with
paracentral sutures

1.2-3.5 cm diameter

0

0

100

20.5 (30%
immediate;
11% delayed)

18 (12.5%
immediat;
5.5% delayed)

61.5

4.8

13.6

81.6

Robinson JK et al. (9)
400
Immediate vs
3-5 cm2
2002		
delayed grafting		
				
Case series
128
2017		

Through-and-through
vs tie-over dressing

ternative to maintain graft-to-bed approximation while overcoming these challenges. The central fixation with its perimeter
suturing enables fixation of the graft to irregular shapes and
variable sizes in difficult sites (e.g., nasocanthal region), while
assuring constant approximation and immobility of the graft to
its bed; additionally, it has been posed that this may reduce infection risk (8).

36-3600 mm2

The aim of this study was to evaluate the clinical outcome
of through-and-through mattress suturing of FTSG in the
head and neck region in comparison to the traditional techniques, and while this seems locally adequate, it would be
reasonable to compare the local practice to outcomes elsewhere. Current literature shows that complete graft take rate
in FTSG reconstruction ranges from 70% to 100%; there-
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fore, local outcomes are considered comparable (3-5, 9, 10)
(Table 2).
When examining potential factors that may contribute to graft
necrosis and therefore graft failure, it was found that none of
the variables (age, sex, surface area defect, technique, presence
of multiple comorbidities, smoking, and use of anticoagulant or
immunosuppressant) were allied to a poorer outcome.
Stephenson et al. (11) found that FTSG applied to the periorbital area and nose contracted more than those applied to the
scalp and temple areas, which may result in a poor cosmetic
outcome. No differences in contraction were found between the
donor sites, methods of fixation, and sex or those taking steroids
or non-steroidal anti-inflammatory medication. Out of the 125
cases in this study, three patients (3.2%) were unhappy with
their surgical outcome. Three patients had FTSG applied to the
nasal tip and one to the nasal ala all four were sutured using the
through-and-through method. Further corrective surgery was
offered to all four patients, one patient received dermabrasion
due to graft hypertrophy, one proceeded to tip augmentation,
and the remaining two patients declined further treatment.
Short-term recipient-site complications in this study were comparatively lower compared to other centers, and despite an aging
population, there were no reported recipient-site wound infections (12).
One-third of the patients in this series were taking aspirin at
the time of procedure but this did not have any negative effect
on the graft outcome. This contradicts a previous study in which
it was found that aspirin intake at the time of surgery to resect
cutaneous head and neck lesions, confers a small but statistically
increased risk of postoperative hemorrhage (13).
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similar demographics with an equal male:female ratio. The other
limitation in the retrospective design of this study is the simultaneous presence of other variables (e.g., defect size and aspirin
use) that may affect the analysis of the effects of one variable
(e.g., technique) on the clinical outcome.

Conclusions

The tie-over pressure dressing does not appear essential for
FTSG survival in the areas of the head and neck that were
studied. The through-and-through mattress suturing technique
therefore provides a suitable alternative that offers favorable
outcomes in addition to minimizing tissue handling of the graft
and reducing operative time.
This study failed to highlight any significant risk factors associated with graft failure; however, the authors advise caution in
smoking and anticoagulant groups, and all patients should be
informed accordingly.
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It is believed that a larger defect with larger grafts are more
prone to partial failure as these grafts are less easily affixed
uniformly and hence less capable of adequate vascularization.
Moreover, the blood supply to the different aesthetic units of the
face is also believed to be variable within each subunit (14). This
series did not find any correlation between the size of defect and
graft take rate. Similarly, no particular recipient area was associated with a better outcome although 11 of the 17 graft failures
involved the nasal tip.

Financial Disclosure: The authors declared that this study has received no financial support.

The association between cigarette smoking and graft necrosis
has also been examined previously, with the incidence of graft
necrosis observed in active smokers being reported as three times
more frequent compared to a non-smoking population (15, 16).
In contrast to these findings, no association between smoking
and graft failure was seen among this population, as only one of
the 17 patients with graft necrosis was an active smoker.

4.

There was a substantial difference in the population size of the
two graft fixation techniques utilized. As this is a retrospective
review, patients were not randomized into the two treatment
groups equally and local practice favored the through-andthrough technique. Incidentally, these two patient groups had
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