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Letters

The Use of Adson-Brown Forceps to Score the
Cartilage in Otoplasty
Sir:

I read with interest the letter entitled “A New Instru-
ment as Cartilage Scorer for Otoplasty and Septo-

plasty: Adson-Brown Forceps” by Tan et al. in the Feb-

ruary 2005 issue of the Journal (Plast. Reconstr. Surg. 115:
671, 2005) and would like to make some comments
regarding the use of Adson-Brown forceps in otoplasty.

In November of 2002 and October of 2003, my co-
workers and I presented at the Winter Meeting of the
British Association of Plastic Surgeons, in London, En-
gland, and at the European-Appointed Sixth Pan-Hel-
lenic Congress of the European Society of Plastic Re-
constructive and Aesthetic Surgery, in Athens, Greece,
our experience with the combined otoplasty technique
in 100 children. Actually, our manuscript, entitled “The
Combined Otoplasty Technique in Children: A Review
of 100 Consecutive Patients,” was submitted to the Jour-
nal in January of 2005 for consideration for publication.
Between August of 1998 and April of 2002, a combi-
nation of the closed percutaneous anterior scoring
technique and Mustardé-type stitches were used in 100
patients to correct 188 prominent ears. The anterior
scoring technique was performed first with the Mitchel
trimmer and then with the toothed edge of the Adson-
Brown forceps, as the writers of the letter proposed.
Finally, 3.0 Vicryl stitches were placed to form the new
antihelical fold.

Despite the overall good results and minimal com-
plications, the relapse rate was 7 percent. We con-
cluded that the recurrence rate was due to either in-
sufficient scoring of the cartilage or inadequate support
of the Vicryl stitches. Consequently, we are planning to
modify our technique by using longer-lasting sutures,
such as Maxon or polydioxanone suture, and abandon-
ing the Mitchel trimmer and Adson-Brown forceps for
the anterior scoring.

My co-workers and I agree with the authors that
manipulation of the Adson-Brown forceps is very easy,
but we have reservations regarding its effectiveness in
scoring ear cartilage, especially in adults, in whom the
cartilage is harder than that in children.

Finally, for historical reasons, it is interesting to see
what Stenstrom1 wrote about the instrument he used
for scoring ear cartilage in his original article. He wrote,
“For the scratching, the branches of a divided Brown-
Adson tissue forceps have proved very effective.”
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Regarding the Treatment of Dynamic Nasal Tip
Ptosis with Botulinum Toxin A
Sir:

We read with interest the letter entitled “Treatment
of the Lower Third of the Nose and Dynamic

Nasal Tip Ptosis with Botox”, by Drs. Dayan and
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Kempiners.1 We are currently completing a study that
evaluates the importance of the depressor septi nasi
muscle in nasal tip aesthetics and dynamic ptosis by
using botulinum toxin type A (Botox; Allergan Inc.,
Irvine, Calif.) chemodenervation. Not entirely to our
surprise, this concept had been previously mentioned,
anecdotally, in the literature.2 The anatomical impor-
tance of the depressor septi nasi muscle on nasal tip
aesthetics has been underscored by Rohrich et al.3
Other anatomical studies have confirmed the location
of the depressor muscle as arising from orbicularis
muscle and/or periosteum above the central and lat-
eral incisors, as well as the region of the anterior nasal
spine, with insertion(s) on the membranous septum,
and/or medial crura. When this muscle is overactive
and/or hypertrophied, it can magnify the amount of
nasal tip ptosis and upper lip shortening, thereby cre-
ating a transverse philtral crease and/or increasing
maxillary gingival show. In these patients, surgical at-
tenuation or transposition3 of the depressor septi mus-
cle has been recommended during rhinoplasty.

The fundamental problem with previous reports that
attribute significance to the depressor septi nasi muscle
in nasal tip aesthetics is that the muscle effects have
never been evaluated in isolation. Maneuvers during
rhinoplasty that can also raise or alter nasal tip dynam-
ics, such as cephalic lower lateral cartilage resection
and dynamic tip suturing, add variables that may con-
found the analysis of depressor septi nasi muscle action
proper. While these dynamic effects in rhinoplasty have
been firmly established,4 only by evaluating the action
of the depressor septi nasi muscle in isolation can its true
dynamic effects be known. This fundamental principle
has never been reported in the literature.

In contrast to Drs. Dayan and Kempiners, we do not
believe, at this time, that Botox can serve as a satisfac-
tory isolated treatment modality, and it certainly cannot
replace rhinoplasty, until further studies are conducted
to establish an optimal treatment protocol. Future
treatment indications, however, may include patients
who complain of dynamic nasal tip ptosis and/or other
sequelae of an overactive depressor septi nasi muscle
who do not wish to have rhinoplasty. Perhaps, Botox
can also serve as a temporizing procedure in that pa-
tient population, until a rhinoplasty can be performed.

With regard to technique, the authors1 reported in-
jection of 5 U into “each” depressor septi nasi muscle
as well as 3 U into each levator labii superioris alaeque
nasi muscle. We find it difficult to accept that “each”
muscle slip can be identified precisely enough for in-
dividual muscle slip injections.1 We have seen similar
nasal tip improvement with only 1 to 2 U total injected
into the depressor septi nasi muscle mass. Care must be
taken to limit the volume injected in this area, because
the orbicularis oris muscle is within 3 cm of the known
potential diffusion distance of Botox. Although it may
serve as an aesthetic advantage in decreasing “incisor
show,” excessive upper lip droop may result from as
much as 10 U injected into the nasal base. In addition,
Figallo5 has described an often overlooked muscle,

called the musculus digastricus septi nasi labialis, which
through its pulley-like action can draw the tip down as
well as lift the central lip. Concomitant chemodener-
vation of this synergistic muscle may amplify the de-
crease in dynamic nasal tip ptosis, and can also lead to
an increase in upper lip ptosis and decreased gingival
show. The importance of accurate and minimal injec-
tion of Botox cannot be understated.

Drs. Dayan and Kempiners inject both the depressor
septi nasi and levator alaeque nasi muscles, albeit for
treatment rather than evaluation. This precludes ac-
curate analysis of the contribution that each muscle
group individually makes to nasal tip and upper lip
aesthetics.

Lastly, we have postulated in our current study that
Botox administration to the depressor septi muscle
mass that results in little to no improvement in nasal tip
ptosis may signify the presence of a type II (periosteal
attachment) or type III (scant to no muscle) depressor
septi nasi muscle.3

The role of the depressor septi nasi muscle in nasal
tip aesthetics can only be determined by isolating its
dynamic action(s) through chemodenervation by Bo-
tox. Proper studies that exclude confounding variables,
such as concomitant rhinoplasty or chemodenervation
of synergistic muscles, are required before Botox in-
jection alone can be recommended as a treatment for
dynamic nasal tip ptosis.
DOI: 10.1097/01.prs.0000222208.50992.7a
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Response to “New-Fill Injections May Induce
Late-Onset Foreign Body Granulomatous
Reaction”
Sir:

The recent cosmetic case report entitled “New-Fill
Injections May Induce Late-Onset Foreign Body

Granulomatous Reaction” (Plast. Reconstr. Surg. 115:
76e, 2005) described the late onset of foreign body
granulomatous reactions in two patients following the
injection of poly-L-lactic acid (New-Fill; Biotech Indus-
try S.A., Luxembourg). According to our experience,
involving thousands of patients since 1999, poly-L-lactic
acid has a very favorable safety profile and such events
are very rare, developing more readily when the man-
ufacturer’s guidelines are not followed.

With reference to case 1, poly-L-lactic acid was used
to augment the upper lip of a 64-year-old woman, which
is clearly not an appropriate use of poly-L-lactic acid. As
with many devices of this nature, injection into the
highly dynamic muscles of the lips is not advised. Fre-
quent muscular contractions can cause the aggregation
of the injected material, eliciting nodules and, in rare
instances, granulomatous reactions. No mention of the
date of injection is made in case 1; this is very important,
because amendments to reconstitution and injection
protocols have been made that may ameliorate adverse
events such as these. Figure 2 in the report suggests that
the poly-L-lactic acid had been injected very superfi-
cially, which is not appropriate because this device
should be injected deep into or beyond the level of the
dermis and not be used as an instant dermal filler.

In case 2, a 44-year-old woman presented with a bulky
mass in the lower eyelid/zygoma region. The hyper-
mobility of the muscles in this area precludes the in-
jection of semipermanent and permanent devices; how-
ever, the zygoma beyond the sphere of influence of the
active muscles of the eye can be augmented with poly-
L-lactic acid as long as the injections are sufficiently
deep—next to the bone/periosteum—with an appro-
priate small amount of product. It also states in case 2
that the swelling disappeared after excision of the area.

Poly-L-lactic acid has been used in a variety of med-
ical applications for at least 30 years and has been
shown to be biocompatible, nontoxic, biodegradable,
and nonallergenic. In August of 2004 it received ap-
proval from the U.S. Food and Drug Administration for
the restoration and/or correction of facial lipoatrophy
in patients with human immunodeficiency virus. In-
jectable poly-L-lactic acid is intended as a means of
restoring volume to the face, a facet of facial rejuve-
nation that is often overlooked; therefore, it should not
be used for lip augmentation or correction of super-
ficial lines.

The manifestation of lumps in the patients described
in cases 1 and 2 is probably a result of older outdated
formulations, choice of indication and injection site,
and superficial injections rather than a lack of tolera-
bility to poly-L-lactic acid. Injecting too much material
over too short a period of time (overcorrection) can

also lead to foreign body tissue reactions. Today, it is
known that poly-L-lactic acid should be diluted to a
volume of 5 ml, and there should be an interval of at
least 4 to 6 weeks between treatment sessions. It is
important that injections of poly-L-lactic acid are ac-
companied by massage of the treatment area, which
should be continued by the patient after treatment for
at least 5 minutes, once a week. When injectable poly-
L-lactic acid was produced by Biotech of Luxembourg,
particle size was indeed 10 to 125 �m; however, the
formulation available today (Sculptra; Dermik Labora-
tories, Berwyn, Pa.) has a more uniform particle size of
40 to 63 �m.

Device-related adverse events such as granulomatous
reactions are associated with many of the products now
on the facial rejuvenation market. Clinical data dem-
onstrate that the incidence of these events associated
with the injection of poly-L-lactic acid is low and can be
further reduced by adhering to preparation and injec-
tion guidelines.

Disclosures. Drs. Bauer and Vleggaar are consultants
for Dermik Laboratories.
DOI: 10.1097/01.prs.0000222201.02363.ea
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Reply
Sir:

The letter by Drs. Bauer and Vleggaar gives us the
opportunity to provide an even deeper understanding
of how the fast introduction of a new facial filler such
as poly-L-lactic acid (New-Fill, nowadays named Sculp-
tra), without being properly tested and investigated,
may lead to the abuse of patients and an unacceptably
high rate of complications.

Bauer and Vleggaar, both commercially involved as
advisors to the Aventis Company, which produces the
poly-L-lactic acid Sculptra, are to be congratulated for
initiating this discussion. However, their arguments ex-
plaining the possible reason why poly-L-lactic acid may
induce late-onset granulomatous reaction are just a
general summation and reflection of what we mostly
already brought up in our case report.

Based on a survey of Dutch plastic surgeons,1 the
incidence of late complications with Sculptra is con-
sidered to be at least 5 percent and is thus not very rare,
as stated by Bauer and Vleggaar. Furthermore, it is
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known that, also as a result of inadequate registration,
the incidence is probably far higher.2 As a result, in the
Netherlands, the use of Sculptra has decreased dra-
matically.

The rather high rate of complications with Sculp-
tra is actually caused by a lack of knowledge of all the
ins and outs of this product at the time it was intro-
duced in the European market. In Europe, New-Fill
(Biotech Industry S.A., Luxembourg) was intro-
duced on the market after a limited clinical trial, with
only a short follow-up not exceeding 6 months, ac-
cording to an advertisement for Sculptra in the May
2005 issue of Plastic and Reconstructive Surgery. The
initial “instructions for use” clearly stated nothing
about the areas where it should not be used; it was
and still is advocated to fill rhytides of the upper lip,
a procedure we now know will absolutely result in
palpable masses and, in the long term, granuloma
formation. Although at this time it is advised not to
use Sculptra for augmentation of the lips, the side
effect of “hematoma or edema of the lip mucosa” is
still mentioned in these instructions.

Much of the advice on the use of Sculptra given by
Bauer and Vleggaar has been learned “thanks” to the
observed positive and adverse reactions upon the use of
poly-L-lactic acid. Actually, one can easily argue that
poly-L-lactic acid was put on the market as a kind of
phase I study, in which the clients involved did not
know of their participation and in which the effects and
side effects became known by trial and error.

What especially concerns us is that the appropriate
advice given by Bauer and Vleggaar to reduce the com-
plications of poly-L-lactic acid is not found in the man-
ufacturer’s guidelines for Sculptra sold in Europe to-
day. For example, the instruction guidelines state the
following three points: (1) reconstitution of poly-L-lactide
should be done with 3 ml of sterile water, but Bauer and
Vleggaar advise using 5 ml, with which we fully agree.
A solution of 3 ml has an increased risk of causing an
accumulation of poly-L-lactic acid particles at the in-
jected site, with increased risk of late granuloma for-
mation. (2) The patient should be evaluated at no sooner
than 2 weeks after treatment to determine whether additional
correction is needed. Bauer and Vleggaar advise waiting at
least 4 to 6 weeks between treatment sessions; it is our
experience that one should even wait for at least 3
months, because at that time the effect is maximal. (3)
Injection is advocated subcutaneously and intradermally.
The only area where it is mentioned that New-Fill
should not be used nowadays is the red area of the lip.
We fully agree with not using Sculptra for lip augmen-
tation; at this site, we have seen many patients with
palpable and visible papules and granulomatous reac-
tions. This has also been seen at the New-Fill Clinic, in
The Hague, The Netherlands, where Vleggaar has
treated numerous patients. Furthermore, the use of
Sculptra intradermally (even if it is used deep intrader-
mally), which is needed to correct wrinkles, has a high
risk of the development of papules. In the manufac-
turer’s information accompanying the Sculptra adver-

tisement in the Plastic and Reconstructive Surgery, four
studies are used in describing the side effects. These
studies all have a poor methodological design and can
therefore hardly be reliably interpreted. Nevertheless,
in two studies the occurrence of palpable subcutaneous
papules was 31 percent and 52 percent, with an average
onset of 7 months! In contradiction to the instructions
for use, these papules mostly do not disappear on term.

Instructions on the use of Sculptra and especially its
shortcomings should be clearly outlined in the product
instruction leaflet. If not, inadequate use of poly-L-
lactic acid and its complications will continue. Further-
more, we would like to make a plea for registration of
all injectables and facial fillers as medical implants, so
that better regulation upon introduction and use of
these products can be established. So far, it seems that
the use of Sculptra has come no further than the level
of a phase 1 toxicity study describing the possible side
effects in time, and even these are methodologically
poor. Therefore, all patients treated with Sculptra
should ideally be included in a prospective study clearly
describing the wanted and unwanted effects of this
product. If not, we will never be able to give our patients
proper advice concerning the risks of facial rejuvena-
tion by means of poly-L-lactic acid.
DOI: 10.1097/01.prs.0000222201.02363.ea
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Use of Axial Pattern Cervico-Occipital Flaps in
Restoration of Beard Defects
Sir:

We read the article entitled “Use of Axial Pattern
Cervico-Occipital Flaps in Restoration of Beard

Defects” by Dr. Ersin Ülkür et al. and discussed it in our
clinics.1 We would like to thank to Dr. Ülkür et al. for
their ingenious report, but we think that the technique
has some drawbacks.
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The flap described in the article is called an “axial
pattern cervico-occipital flap,” and its maximum di-
mensions were 9 � 5 cm, corresponding to a length-
to-width ratio of 2:1. As we all know, the scalp and face
are richly vascularized regions, and random flaps in
these regions can be planned up to a ratio of 5:1.2
Therefore, any flap planned in hair-bearing scalp
should not necessarily be axial if its length-to-width
ratio is 2:1.

Moreover, the authors stated that the flap could
reach the midline of the face. In our opinion, a 9-cm-
long flap from the occipital region can reach the mid-
line of the face only if the head is tilted ipsilateral to the
flap donor site, unlike in the article, unless there is
undue tension on the flap on adaptation, especially in
scalp flaps, because of the inelastic structure of the
scalp.

The direction and texture of the scalp hair may not
match with those of the beard hair, as discussed by the
authors. To overcome this problem, tissue expansion
can be performed as a reconstructive procedure. A
defect measuring 5 � 4 cm can easily be closed after a
short period of tissue expansion without additional
donor-site morbidity. This has the advantage of sup-
plying like tissue for coverage of the defects; however,
if the defect is located in a place where the expander
cannot be placed, then alternative reconstructive pro-
cedures should be considered.
DOI: 10.1097/01.prs.0000222197.96874.a1
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Reply
Sir:

The dimensions of the flaps presented in the article1

represent only part of the “cervico-occipital” flap that
was used to cover the defect, excluding the proximal
stump of the flap between the defect and the flap base.
The proximal stump that bridged the flap donor area
and the beard defect was transferred back to the flap
donor area in the second session. Needless to say, the

total length of the flap, including the proximal stump
and the distal part of the flap that covered the beard
defect, was longer than the dimensions presented in
the article. Although we did not specifically depict the
total length of the flap in the article, we emphasized
that the flap can reach the midline of the face without
the need for tilting the patient’s head toward the flap
donor site, and this issue was very well demonstrated in
Figure 2 of our article.

Although it is possible to raise long random pattern
scalp flaps, the cervico-occipital” flap is not a random
pattern flap. The flap is planned along the ascending
branch of the occipital artery, which is traced with the
aid of Doppler sonography. Furthermore, arterial pul-
sation was observed at the undersurface of the flap
when the flap was raised. We believe that an axial pat-
tern flap is safer then a random pattern scalp flap, and
longer flaps can be raised. However, preoperative plan-
ning of the cervico-occipital flap cannot be modified to
match the directions of the scalp and beard hair.

As we mentioned in the Discussion section of our ar-
ticle, tissue expansion can be useful for larger beard de-
fects to close the flap donor area primarily. In addition,
tissue expansion can reduce the hair density of the scalp
flap and provide a better hair match with the beard.
DOI: 10.1097/01.prs.0000222197.96874.a1
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Revisiting the Reconstructive Ladder
Sir:

We are writing in reference to Pallua and von He-
imburg’s article entitled “Pre-Expanded Ultra-

Thin Supraclavicular Flaps for (Full-) Face Reconstruc-
tion with Reduced Donor-Site Morbidity and without
the Need for Microsurgery” (Plast. Reconstr. Surg. 115:
1837, 2005). We congratulate Pallua and von Heim-
burg on the excellent cosmetic outcome achieved by
the use of expanded ultra-thin supraclavicular flaps.

Patients with burns to the head and neck are often
left severely psychologically disturbed as a result of their

Volume 118, Number 1 • Letters and Viewpoints

267



facial disfigurement. The majority must endure numer-
ous operations and months of intensive physiotherapy
before the option of reconstructive surgery is consid-
ered. For these reasons, many patients develop an aver-
sion or reluctance to attend for further treatment. It is
important, therefore, to select an operation that has a
high chance of success, that does not involve a long
postoperative or rehabilitation phase, that involves
minimal additional procedures, and that is understand-
able to the patient. A compliant, well-informed patient
is the ideal.

Plastic surgery has come a long way since the develop-
ment of the reconstructive ladder. These days we are so
keen to find the perfect free flap for every situation that
we sometimes overlook simpler means of closing a de-
fect, presuming it to be inferior to the more sophisti-
cated but complex techniques. As technically challeng-
ing as it is, a free flap does not always give a superior
outcome. It is time-consuming, costly, and often involves
a number of complementary procedures. In relation to
head and neck burn reconstruction, a free flap tends to
mask facial muscle movement and has the potential to
create unnatural contours to the face and neck.

The senior author has been using large full-thickness
skin grafts for more than a decade in selected cases to
cover burn scar contractures for extensive resurfacing
of the head and neck, with excellent functional and
aesthetic outcomes. Skin grafts are technically less chal-
lenging and time-consuming, and unlike a free flap,
they do not mask facial muscle movement or create
abnormal facial contours.1,2 As distinct from a free flap,
the pliability of skin grafts and super-thin flaps means
that the reconstructive principle of covering whole fa-
cial subunits is much more achievable.3

Pallua and von Heimburg’s case series well illustrates
a point we should not forget: starting at the beginning
of the reconstructive ladder is still a good place to
begin.
DOI: 10.1097/01.prs.0000222224.03137.d5
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Controversies following the Report on
Transplantation of Cephalocervical Skin Flap
Sir:

A fter reading the recent article entitled “Compos-
ite Tissue Allograft Transplantation of Cephalo-

cervical Skin Flap and Two Ears” (Plast. Reconstr. Surg.
115: 31, 2005) and the Discussion by Peter Butler,
there are still several important issues that we would
like to address. The authors present a 72-year-old
woman with recurrent cutaneous malignant mela-
noma on the vertex. The pathological stage, accord-
ing to the American Joint Committee on Cancer’s
staging system for cutaneous melanoma, was stage
IIIC, with thickness greater than 4 mm and four
positive lymph nodes. The expected 5-year survival
rate was less than 25 percent. The authors performed
wide excision of the tumor, including the scalp, fa-
cial/cervical skin, two ears with 5-cm margins, and
adjacent lymph node dissection. They stated that
there was not enough vascularized autogenous tissue
available to reconstruct the created defect. There-
fore, composite tissue allograft transplantation of a
cephalocervical skin flap including two external ears
was performed to reconstruct the defect. Postoper-
atively, the patient received tacrolimus, mycopheno-
late mofetil, steroids, and Zenapax as an immuno-
suppressive regimen. Preoperatively, the major side
effects of the immunosuppressants were explained to
the patient. The follow-up at 4 months is presented.
This case report of composite cephalocervical skin/
ear allograft transplantation raises several legal, tech-
nical, ethical, and social concerns.

With regard to legal concerns, (1) it is not clear
whether the transplant surgeons obtained local insti-
tutional/hospital approval to perform allograft trans-
plantation in this high-risk cancer patient. (2) There is
no indication of whether the patient signed any type of
the consent form before the transplantation. (3) It is
not clear which criteria were used to select the patient
for transplantation. (4) There is no indication that the
patient was evaluated psychologically and psychiatri-
cally. (5) There is no disclosure about the patient’s
general health status. (6) It is not clear whether the
patient had family support. (7) There is no indication
that donor consent was a part of this transplantation
protocol.

There are technical questions as well. The authors
transplanted a facial/scalp flap from a brain-dead
young man to a 72-year-old female patient. How was the
male facial/scalp skin transplant to cover a female fa-
cial/scalp defect justified? In the donor, the composite
tissue, including the scalp, facial/cervical skin, and two
ears, was harvested but no details are provided about
the plane at which the flap was dissected. It was not
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indicated which branches of the carotid arteries were
included in the flap. In the recipient, as stated, the
donor’s jugular external arteries were anastomosed to
the recipient’s left jugular external artery (most prob-
ably the authors meant the external carotid artery) and
right superior thyroid artery. The estimated cold isch-
emia time was 6 hours, and the warm ischemia time was
2 minutes (the authors probably meant hours).

Recurrent malignant melanoma was treated by ex-
cision with 5-cm margins. The appropriate surgical ex-
cision margins for treatment of primary cutaneous ma-
lignant melanoma are controversial; however,
depending on the thickness of the tumor, in general,
2-cm excision margins are considered to be an efficient
surgical treatment. There are no standardized surgical
excision margins established for patients with locally
recurrent melanomas. Complete excision of the recur-
rent melanoma within the margins of normal tissue is
considered to be adequate.1,2 The authors did not jus-
tified why 5-cm excisional margins were taken, which
definitively enlarged the size of defect. The size of the
defect was not given, nor was there an explanation as
to why the autologous flaps or combination of flaps with
skin grafts was not available to cover the defect. If the
patient had not been previously reconstructed, what
were the limitations to using the autologous flaps or
skin grafts?

Ethically, considering the age of the patient (72
years), the pathological stage of the tumor (stage IIIC),
and the thickness of the tumor (4 mm), it is doubtful
that this patient was the appropriate candidate for a
new and an extensive transplantation surgery requiring
life-long immunosuppression following transplanta-
tion. The estimated 5-year survival rate for this patient
was below 25 percent. It should be clear to surgeons
that the life expectancy of the patient after transplan-
tation would be further reduced because of the side
effects of the immunosuppressive agents.

It was agreed for the protocols of human composite
tissue allograft transplants that the patient should be
free of cancer for at least 5 years before attempting a
transplant procedure.3 This issue is violated here.

In the Discussion section, the authors underesti-
mated the relationship between the development of
malignancies and the usage of immunosuppressive
agents.4,5 In contrast to the well-known data document-
ing that immunosuppressants promote cancer, the au-
thors quoted new data indicating that some of these
substances may actually be used to treat the cancer.
References to the few studies quoted by the authors to
support their statement are mostly experimental. Al-
though there are reported cases of posttransplant Ka-
posi’s sarcoma regression with change of cyclosporine
A to mycophenolate mofetil, there is a higher incidence
of Kaposi’s sarcoma reported under mycophenolate
mofetil therapy, which was reported in one of the ref-
erences that the authors quoted to support their pro-
tocol. For this reason, the immunosuppressive protocol
was definitively not justified in this patient with active
recurrent cancer.

Despite the great advances in immunosuppressive
therapies, currently the life-threatening complications
associated with life-long immunosuppression should
not be underestimated.

Since the first announcement of the willingness to
perform facial transplantation, there has been an on-
going debate about ethical, social, and psychological
issues within the medical community worldwide.6–8

There is an agreement that institutional approval and
donor and recipient consent must be achieved for this
procedure, and the risk benefits and alternatives must
be presented to the patient. It is also clear that a team
of experts from different specialties must evaluate the
potential candidates for facial allograft transplantation.
Composite tissue allograft transplantation is a promis-
ing alternative to autologous reconstructions. The most
significant obstacle for routine use of composite tissue
allograft transplantation is the need for life-long im-
munosuppressive therapy. There are currently more
than 50 composite tissue allograft recipients worldwide,
and there are well-documented reports that composite
tissue allograft transplantation improves the quality of
life of patients with disabilities. This is, however, at the
expense of accepting consequences of side effects of
immunosuppressive agents. The facial/scalp skin trans-
plant presented by authors is an example of composite
tissue allograft transplantation. Although the technical
feasibility of facial transplantation has been proven in
experimental cadaver studies,9,10 the clinical applica-
tion should be considered only for a highly selected
group of patients with severe facial disfigurements.

The final question, which is even more difficult to
address, is how should we as a medical society react to
the controversial reports presented in the scientific
journals on procedures that would not be medically
and ethically justified by most of the medical commu-
nities?

This short article on a case report of the “Composite
Tissue Allograft Transplantation of Cephalocervical
Skin Flap and Two Ears” has raised many questions.
Our major concern was the wrong message that this
article may present to residents and the general read-
ership who are not familiar with already established
rules for the composite tissue allograft transplanta-
tions. Most would agree that this face transplant pro-
cedure should never have been performed in this high-
risk patient.
DOI: 10.1097/01.prs.0000222222.18263.0f
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The Use of the Pedicled Supraclavicular Flap in
Noma Reconstructive Surgery
Sir:

As a complementary study to the publication by
Heitland and Pallua,1 we report our preliminary

clinical experience with the folded supraclavicular flap
in noma reconstructive surgery.2

Apart from all positive criticism, we would like to
state that in noma surgery nothing is simple, in contrast
to what is written. In particular, reconstructing an in-
traoral lining after release of a restricted mouth open-
ing is a complex and daring challenge. To illustrate
this, we present the following three cases of double-
folded pedicled supraclavicular flaps for noma recon-
structive surgery.

In case 1, a 45-year-old man presented with a left
cheek defect with a score of 0-1-1-1-1-2-0 according to
the NOITULP classification, which rates defects of the
nose (N), outer cheek (O), and inner lining of the
cheek (I), the presence of trismus (T), the upper lip
(U), and the lower lip (L), and particular problems
(P).3 The original defect was recreated along with a
trismus release. Part of the inner lining was recon-
structed using a split scar cheek flap.4 A supraclavicular
flap was used to reconstruct part of the inner lining and
the complete outer lining. To prevent compression of
the pedicle, the flap was not tunnelled. Instead, the
neck was opened and the pedicle of the skin flap was
inset into this defect. The donor-site defect could be
closed primarily after wide undermining. Some distal
tip necrosis developed, and a nasolabial flap was used

to close the resulting defect. Two months later, the
supraclavicular flap was re-advanced to revise the com-
missure, and a neck scar was released with a Z-plasty.

In case 2, a 14-year-old girl presented with a defect
of the left cheek, classified as NOITULP 0-2-2-2-2-1-0
(Fig. 1). After the defect was recreated, a supraclavic-
ular flap was used to reconstruct the outer and inner
lining (Fig. 2). The donor-site defect was closed pri-
marily. A necrotectomy was necessary for distal tip ne-
crosis. Later, a persistent orobuccal fistula was closed
surgically. The final result was favorable.

In case 3, an 18–year-old man presented with a de-
fect of the right cheek, classified as NOITULP 1-4-4-4-
2-1-0. After the defect was recreated and a complete
trismus release was performed, the outer and inner
linings were reconstructed with a supraclavicular flap in
one stage. The donor site was closed primarily. Some tip
necrosis developed, followed by dehiscence at the con-
nection with the upper lip. The 1-week postoperative
result was an interdental mouth opening distance of 30
mm. Unfortunately, no long-term follow-up of this pa-
tient is available.

In the presented cases, all three flaps showed signs
of distal tip necrosis. Maybe delaying the flaps could
have prevented this phenomenon. Further experience
in this matter is needed.

Unlike what is stated by the authors, in our opinion,
tunnelling of the supraclavicular flap is counteradvised.

Fig. 1. A 14-year-old girl presented with a defect of the left cheek
caused by noma, with a NOITULP classification 0-2-2-2-2-1-0. Af-
ter the defect was recreated, a complete trismus release was per-
formed and a right-side supraclavicular flap was raised. The flap
was designed to reconstruct the outer lining as well as the inner
lining in one stage. The inner lining was reconstructed by folding
the flap.
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Compression of the vascular pedicle in the tunnel
might endanger the already compromised flap viability.
Instead, the pedicle can be inset into the neck. A sec-
ond operation to cut the pedicle is then unnecessary.
When using this technique, Z-plasties should be used to
prevent linear scar contraction.

In conclusion, in noma surgery nothing is ideal and
nothing is simple. The adage should be to turn “the
face of poverty” into the looks of the healthy and
wealthy.
DOI: 10.1097/01.prs.0000222218.88688.37
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“Keystone” Approach for Intracranial
Nasofrontal Dermoid Sinuses
Sir:

I read the article by Drs. van Aalst, Luerssen, White-
head, and Havlik (Plast. Reconstr. Surg. 116: 13, 2005)

with great interest. The authors describe their tech-
nique as a new “keystone” approach. Obviously, the
authors are not aware that this approach and the re-
lated advantages have already been described for many
years as the subcranial approach. Having developed
this approach in 1978 for the management of com-
bined complex skull base and fronto-orbital/midface
injuries and for correction of congenital anomalies/
hypertelorism, I would prefer to allude first to the sub-
cranial approach as utilized in tumor cases.

Fig. 2. The final result of the folded supraclavicular flap for re-
constructing a noma cheek defect was favorable.

Fig. 1. (Left) Schematic illustration of the subcranial approach with different osteotomies. (Right) Removal
of the frontonasal segment, exposed frontal lobes, and the skull base up to the sphenoid/clivus.
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Figures 1 and 2 clearly depict the temporary en bloc
removal of the frontonasal segment, while the frontal
osteotomies/craniotomy can be deliberately extended
or reduced depending on the tumor extensions. This
enables simultaneous anterior broad exposure of the
intracranial, anterior, and central skull base tumors, as
well as the extracranial regions, under direct vision
using one and the same approach; frontal lobe retrac-
tion or other external approaches and skin incisions
are avoided. Thus, radical en bloc tumor removal,
avoiding unnecessary damage to the vital structures,
and optimal reconstruction represent major advan-
tages. Management of injuries and congenital defor-
mities by the subcranial approach implies different os-
teotomies, but the concept–-based on anterior,
intracranial, and extracranial exposure and manage-
ment of the anterior and center of the skull base–-
remains the same. In injuries and skull base fractures,
including intracranial dislocated fragments, vast dural
tears, cerebrospinal fluid leaks, and brain tissue her-
niation into the disrupted ethmoid/sphenoid, man-
agement by the subcranial approach offers major ad-
vantages. Avoiding transfrontal access and frontal lobe
retraction often implies deferral of definitive manage-
ment until the brain pressure subsides; early one-stage
reconstruction within the first 24 hours and, if indi-
cated, immediate optic nerve decompression represent
major advantages of the subcranial concept. Further
advantages, as well as the correction of telorbitism, have
been described.

According to the guidelines, only a few representa-
tive articles are included.1–8 As the subcranial approach
has gained popularity, multiple articles have been pub-
lished by others confirming the advantages. For those
who are interested in additional articles or book chap-

ters, I am at their disposal. In my opinion, there is no
justification to declare the “keystone” approach a new
technique. Independent of the lesion, the approach is
the same as the subcranial approach.
DOI: 10.1097/01.prs.0000222216.72144.20
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Fig. 2. (Left) Schematic sagittal illustration depicting exposure of intracranial and extracranial skull base
tumor extensions (box). (Right) Larger frontonasal segment for extensive tumors.

Plastic and Reconstructive Surgery • July 2006

272



Involvement of the Basilar Coronal Ring in
Unilateral Coronal Synostosis

Sir:

The study by Rogers and Mulliken1 on the involve-
ment of the basilar coronal ring in unilateral coro-

nal synostosis supports that the fusion starts at the mid-
dle portion of the frontoparietal suture (i.e., the
coronal suture) and secondarily progresses to the fron-
tosphenoidal suture and the anterior fontanel. In their
study, the frontosphenoidal suture was not involved in
the first 3 months, and they specified that only the
lateral portion of the frontosphenoidal suture was in-
volved between 3 and 5 months, when the fusion was
not extended to the medial portion. This finding
correlates well with my anatomic study2 of the morpho-
genesis of the sphenofrontal suture.3 My co-workers
and I have shown that the sphenofrontal suture is com-
posed of two distinct morphogenesis subunits, the lat-
eral sphenofrontal suture and the orbitosphenofrontal
suture, so it is not surprising that their involvement may
be different. The lateral sphenofrontal suture is a real
cranial suture like the coronal suture, because it is
formed between two membranous bones, the great
wing of the sphenoid and the frontal bone. Therefore,
the orbitosphenofrontal or medial portion of the sphe-
nofrontal suture is quite different, because even if it has
a cranial suture structure with five layers, as described
by Pritchard et al.,4 it is formed between a membranous
bone (frontal bone) and an endochondral bone (i.e.,
the lesser wing of the sphenoid). The former bone
corresponds with the chondromembranous junction
between the dermatocranium and the neurocranium.
Endochondral ossification of the ala orbitalis gives the
lesser wing of the sphenoid, but some portion of the ala
orbitalis, the dorsolateral process, and the sphenoeth-
moidal cartilage regress without ossifying. The dorso-
lateral process extends to the sphenoidal fontanel, and
the sphenoethmoidal cartilage extends to the orbital
roof. In embryo, these two cartilaginous structures take
place in the future lateral portion of the sphenofrontal
suture and the sphenoidal fontanel, and as suggested
Venes and Burdi,5 the absence of regression of the
orbitosphenoid may be the first event in coronal ring
synostosis, especially that the regression progress in the
out-in way. Thus, the absence of regression and the
ossification of the ala orbitalis could lead to a growth
defect of the hemicoronal ring that should start out-
ward (calvaria) and progress inward (skull base). My
co-workers and I agree that fusion of the basilar coronal
ring is responsible for the anterior cranial base defor-
mation seen in unilateral coronal synostosis. The in-
volvement of the anterior cranial base is constant in
unilateral coronal synostosis,6 and the synostosis exten-
sion into the basilar coronal hemiring is not associated
with increased cranial base angulation, as shown in the
study of Rogers and Mulliken,1 which suggests that the
impaired growth of the anterior cranial base is not
directly associated with the fusion of the lateral sphe-
nofrontal and coronal sutures. As proposed by Venes

and Burdi,5 I suggest that the defect of the orbitosphe-
noid regression is the primary event in nonsyndromic
unilateral coronal synostosis.
DOI: 10.1097/01.prs.0000222238.83155.f9
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Complications after Pi Plate Osteosynthesis
Sir:

We read with interest the article entitled “Compli-
cations after Pi Plate Osteosynthesis,” by Dr.

Sánchez et al.1 Dr. Sánchez and his colleagues should
be praised for their extensive experience with the dor-
sally placed Pi plate for fractures of the distal radius.
However, we have some concerns with their study de-
sign. In response to several reports of extensor tendon
complications after use of the high-profile dorsal Pi
plate,2–4 the authors examined the rate of complica-
tions after use of the Pi plate, specifically extensor
tendon rupture, which occurred in 1.3 percent of their
patients. While they noted that rupture occurred within
the first 8 months after surgery, they also removed 75.5
percent of the plates within the first 6 to 8 months after
surgery. Because the majority of their patients had the
plate removed after a relatively short amount of time
following the index procedure, any conclusions regard-
ing the incidence of hardware-related complications is
grossly suspect. It is obvious that the incidence of ex-
tensor tendon irritation or rupture would be much
higher in this case series had the plates not been re-
moved. Indeed, during hardware removal, tenosynovi-
tis of the extensor compartments was noted in 9.2 per-
cent of patients, although not all of these patients were
symptomatic. In the patients who did not have their
implants removed, 12 percent noted persistent pain
with flexion or extension, but no explanation is given
for these symptoms.
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We strongly agree with the authors that extensor
tendon complications can be minimized by recon-
structing the extensor retinaculum over the plate,
thereby preventing direct contact between the ten-
dons and the hardware. However, they do not clearly
state whether or not this had been performed in their
cases with tendon rupture. Despite preserving the
extensor retinaculum, we have noted a high inci-
dence of extensor tenosynovitis and tendon rupture
in patients treated with the dorsal Pi plate (Fig. 1).
A study performed by the senior author (P.K.B.)
examined 28 patients in whom either a dorsal Pi plate
(high-profile plate) or a low-profile dorsal plate had
been used. Nine patients (32 percent) required re-
operation for hardware removal or extensor tendon
reconstruction, and all nine patients had been
treated with a dorsal Pi plate (p � 0.025).5 Although
this was a small study, the significant difference in
outcomes between the two plating systems studied
cannot be dismissed.

Given the long-term, significant difference in the
rates of extensor tendon rupture between the Pi plate
and low-profile plates, we have stopped using the Pi
plate entirely for unstable fractures of the distal radius.
Although we agree with the authors that to date there
is no perfect implant for use in these challenging cases,
we do not believe that the Pi plate remains an accept-
able option given its relatively high rate of extensor
tendon rupture.
DOI: 10.1097/01.prs.0000222237.68563.e0
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Complication Rates in Inferior Pedicle
Reduction Mammaplasty
Sir:

We read with great interest the article entitled “A
Comparison of Complication Rates in Large and

Small Inferior Pedicle Reduction Mammaplasty” by
O’Grady et al. (Plast. Reconstr. Surg. 115: 736, 2005). We
commend the authors for dealing with this matter, and
also for producing a very valuable report. We would like
to present our own experience on the matter, focusing
on some of the complications mentioned in the article
and their etiologic factors. It is very interesting that the
only complication with a statistically significant differ-
ence between small and large reductions was wound
healing in general (encompassing wound infection,
wound dehiscence, and delayed healing, which in our
view are all interrelated).

The issue of nipple/areola necrosis (0.4 percent
overall incidence in the article) depends more on the
length and base width of the pedicle that on any other
variable. Although the inframammary fold-to-nipple
distance was one of the variables collected in this study,
the authors did not comment on the relationship be-
tween this distance and nipple survival. Our own ex-
perience is that this is the most significant factor in
predicting and avoiding this complication and that,
irrespective of the predicted resection weight, pedicle
length (as predicted by inframammary fold-to-nipple
distance) should be measured in all patients and taken

Fig. 1. Tenosynovitis after dorsal Pi plate for fracture of the distal
radius.
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into account in the process of technique selection and
pedicle design.

Wound dehiscence, especially at the T junction, de-
pends on various factors, the most important being
wound infection and tension of the wound edges. The
authors’ overall dehiscence rate was 8.6 percent (6.9
percent for small reductions and 16 percent for larger
reductions). Our own wound dehiscence rate was 4.6
percent in a series of 371 patients,1 with a mean resec-
tion weight of 790 g per breast. We believe that the
difference lies in the appreciation of the role of tension
at the T junction. We believe that leaving a small tri-
angle of skin at the inframammary fold helps reduce
the tension and thus minimizes the incidence of this
complication.

Wound infection was found to be significantly dif-
ferent between the two groups, but we would like to
draw attention to a variable that we believe plays a
critical role in infection: duration of surgery. Large
breasts consist mainly of fatty tissue, and prolonged
operative times (often associated with large reductions)
result in drying out of fat at the wound edges with
resultant higher infection rates. We believe that keep-
ing the flaps and the pedicle moist (i.e., with saline-
soaked packs) deals with this problem quite efficiently.

The overall incidence of hematoma in this article was
4.1 percent (3.7 percent in small reductions and 6
percent in large reductions), 10-fold the incidence
found in our own series (0.3 percent).1 Although use
of preoperative infiltration with an epinephrine-con-
taining solution is not commented on in this article, we
believe that it is most effective in minimizing bleeding
and hematoma formation, and we certainly attribute
our own low incidence to it.2

Fat necrosis is a result of dubious blood supply to
areas of fat, and in our view, it results from a combi-
nation of infection and bad surgical technique, with
smoking obviously playing a role as well. Our own fat
necrosis incidence is similar to the incidence observed
in the article (0.8 percent versus 1.5 percent).1,3 The
way to minimize the problem is careful patient selection
and careful surgical technique, avoiding leaving areas
of loose fat during flap and pedicle dissection.

Loss of nipple sensation (5.6 percent overall inci-
dence in the article) depends largely on technique.
The nerve supply to the nipple is derived from per-
forating branches of the third through fifth inter-
costal nerves, which penetrate the pectoralis major
muscle and course along the muscle surface before
entering the gland.4,5 The nerves tend to stay close to
the layer of the deep fascia on the anterior surface of
the pectoralis major muscle, passing at first through
the deepest part of the subcutaneous tissue and then
into the base of the breast. They only incline super-
ficially toward the nipple as they approach their des-
tination. In light of these findings, we leave 0.5 to 1
cm of fat and breast tissue on the pectoralis major,
starting from the base of the pedicle and extending
upward along the whole length of the muscle and
laterally until we reach the lateral flaps. We believe

this is the main reason for the low incidence of loss
of nipple sensation in our own series.1,6

Again, we congratulate the authors on their excel-
lent publication, and we hope that our own experience
can be of some use to the reader.
DOI: 10.1097/01.prs.0000222235.19796.f4
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Reply
Sir:

Thank you for the opportunity to reply to Drs. Zam-
bacos and Mandrekas’ comments. We thank them for
their comments and appreciate their sharing of their
considerable experience in this field.

Drs. Zambacos and Mandrekas state that the issue of
nipple/areola necrosis depends more on the length
and base width of the pedicle. Although in general we
agree with this assertion, in our article this complica-
tion was rare (one patient developed partial necrosis in
one breast and went on to heal uneventfully without
another intervention). In the absence of a substantial
number of target “end-points” (i.e., nipple necroses), it
is difficult to translate this general belief as an evidence-
based conclusion.

It is a well-known plastic surgery principle that ran-
dom flap viability depends on the length-to-width ratio
of the pedicle. This varies in some flaps from as little as
2:1 in areas of poor blood supply to as great as 5:1 or
6:1 in areas of robust vascularity, such as the head and
neck region. Where the breast lies in this range is
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unclear. The pedicle width that was used in all of the
reductions in our study measured between 6 and 8 cm.
When the pedicle is long, some plastic surgeons rec-
ommend other techniques, most notably free nipple
grafting. Jackson and colleagues addressed the impor-
tance of pedicle length some 5 years ago.1 They found
that although the distance from the suprasternal notch
to the nipple was dispersed over a wide range with a
trimodal distribution, with peaks at the intervals of 23
to 27 cm, 28 to 33 cm, and 34 to 45 cm, the values of
the nipple-to-inframammary fold distance showed a
normal distribution pattern, with a peak at 14 cm. On
the basis of the constant distance from the inframam-
mary fold to the nipple, these authors concluded that
free nipple grafting is never indicated. Our experience
supports this statement. The senior author (A.T.) has
not used the free nipple graft in more than 20 years of
practice, despite having to resect on occasions 2 kg per
breast. At these extremes, admittedly, closing the inci-
sion without tension can be challenging. It is on these
occasions that we have also used a small triangle of skin
at the inframammary fold to relieve the tension, as
mentioned by Drs. Zambacos and Mandrekas.

In our group, we are not as much concerned with the
length of the pedicle as we are concerned with the
width and thickness of the parenchymal base. The
width and thickness of the parenchymal base are more
likely to ensure the “capture” of adequate perforators
to maintain the viability of the nipple.

Certainly wound dehiscence at the inverted T junc-
tion remains one of the most common problems after
reduction mammaplasty. We agree that tension is per-
haps the most important factor in determining the
degree to which normal healing occurs in this area. We
have demonstrated a significant difference in wound
dehiscence rates (16.0 percent versus 6.9 percent) be-
tween our large and small reductions (average weight,
1310 g versus 534 g). One plausible explanation is the
greater tension at the T junction in larger reductions.
This may lead to impaired vascularity, as suggested in
our article.

The hematoma rate that was reported in our study
consisted of all hematomas that required surgical drain-
age, including aspiration in a clinic setting. It is worth
noting that only one of our patients had to return to the
operating room for operative intervention. This re-
duces our rate to 0.4 percent, which is in keeping with
rates reported by Drs. Zambacos and Mandrekas. All
patients in our study received infiltration with dilute
epinephrine solution. We, too, have found this to be
invaluable in reducing the blood loss in this procedure
and agree with our colleagues that this is an effective
technique. We believe that this is now the standard of
care.

We could not agree more that careful patient selec-
tion and meticulous surgical technique are imperative
to a satisfactory outcome for both patient and surgeon.
In addition to Drs. Zambacos and Mandrekas’ sugges-
tion to keep the breasts moist, we routinely rinse the
surgical field with saline solution before closure, to

remove any small pieces of fat globules that have di-
vided from their blood supply. We believe that this
helps to minimize our rates of infection.

With regard to nipple sensory preservation, we agree
totally with Drs. Zambacos and Mandrekas’ recommen-
dations of leaving a layer of fat above the pectoralis
major. Exposure of the pectoralis muscle during rou-
tine reduction mammaplasty is more likely to impair
the sensation of the nipple than when one does not
encounter the pectoralis at all.

As this was a retrospective study, we cannot comment
on the sensitivity of the nipple-areola complexes. We
can only state that our patients experienced a subjective
difference in only 5.6 percent of reductions overall.
The most interesting finding from our study was the
salutary effect of extended antibiotic coverage. This
needs to be corroborated by other investigators.

Overall, it is clear that the experience of inferior
pedicle reduction mammaplasty is similar in many ju-
risdictions. There is a possibility that the observed vari-
ation in complication rates in different reported studies
may be due ascertainment bias rather than to variations
in surgical technique.
DOI: 10.1097/01.prs.0000222235.19796.f4
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Deepithelialization of Pedicle in Breast
Reduction: The Maze Technique
Sir:

I enjoyed reading the article by Khan and Oudit en-
titled “Deepithelialization of Breasts with Scissors.”1

Though this has been described previously,2 I would
like to compliment the authors on a concise, well-pre-
sented, and well-illustrated point of technique.

In my experience, this technique is very practical and
useful, particularly when one is operating with only the
scrub nurse as an assistant. The only downside is that
each strip that is held in the pair of forceps is difficult
to get rid of, because it sticks to the toothed forceps. To
get rid of this problem, I suggest that, instead of making
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parallel linear cuts at 0.5 cm, staggered cuts be made,
with cuts from the medial end stopping 0.5 cm (or
preferably less) short of the lateral edge of the pedicle
and vice a versa, in the form of a “maze” (Fig. 1). This
way, if one skin strip is held, the entire deepithelial-
ization can be performed just by holding that strip and
working your way toward the top (Fig. 2). Also, once a
sufficient length of strip has been deepithelialized, the
traction can be well maintained by wrapping the strip
around a gauzed finger. Thus, with no further need for
the forceps, there is no need to get rid of one excised
strip and to pick the next one. The whole process is
quicker and less tiring.

In addition, it makes it easier if, instead of tying the
tourniquet and starting deepithelialization from areola
to base, the breast is held firmly against the chest wall
in an inferosuperior direction, so as to stretch the skin;
then the lowest strips can be excised first. This way, the
most difficult part of the process is done first, when the
upper part of the pedicle is intact and not slippery with
blood for the traction. Once the lowest part is done, the
tourniquet can be put in place and rest of the deepi-
thelialization can be carried out in continuation.

It can be argued that using a pair of scissors does not
seem to be very elegant for such a delicate maneuver,
but in practice it is simple, safe, and effective. More-
over, it does save time, particularly when one is oper-
ating alone. Those who have reservations about using
a pair of scissors may find that using the knife to make
the same incisions works just as well. I have found this
maze technique to be versatile for all types of pedicles
that need deepithelialization, and I highly recommend
it to the learned readers.
DOI: 10.1097/01.prs.0000222232.01895.f0
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Concern about “A Prospective Study of
Antibiotic Efficacy in Preventing Infection in
Reduction Mammaplasty”
Sir:

We are writing to challenge the conclusions made
by Ahmadi et al.1 that were published in the July

2005 issue of Plastic and Reconstructive Surgery. We are
concerned that casual readers may be persuaded

Fig. 1. The “maze” pattern of staggered incisions. It is easier to
maneuver scissors around the corners if the incisions stop 2 to 3
mm before the edge.

Fig. 2. Tourniquet in place, once the lower part has been deepi-
thelialized. Note the strip of skin being held for traction wrapped
on the gauzed finger.
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to change their clinical practice based on the egre-
gious findings and conclusions presented in this ar-
ticle.

Ahmadi et al.1 should be congratulated in their at-
tempt to answer a hot topic question: are postoperative
antibiotics really necessary in clean surgical cases? Re-
grettably, their experimental design is fatally flawed.
Therefore, their conclusions are equally flawed. The
problems we have with their study design are described
below.

1. The study was not blinded. Surgeons and resi-
dents were made aware of group assignments on the
day of the procedure. Investigator bias was not con-
trolled.

2. The sample size was too small. The number of
patients enrolled in each of the three different groups
was 17 or 16. This sample size for the data presented in
their Figure 1 has a power of 0.06 to 0.10. In research,
investigators hope to have a power of approximately
0.80 (most investigators report data with a power of
0.50). To have an adequate sample size for the data
presented in their Figure 1, more than 1500 patients in
each group would be necessary (for a power of 0.8) or
190 for a power of 0.5. Data with a low power result in
a type II statistical error.2

3. It is astounding that the infection rate at the au-
thors’ institution (29 percent) in a clean case was 22
times higher than a historical infection rate of 1.3
percent3 (rate of infection from 20,703 patients re-
viewed from 1982 through 1986). Even the two remain-
ing groups that received preoperative antibiotics had
unbelievably high infection rates of 18 to 25 percent. It
is equally disturbing that the authors’ rationale for not
obtaining cultures of infected breasts was “once a cel-
lulitic incision dehisces and produces purulent drain-
age, the wound quickly becomes contaminated with
skin flora. Culture of the wound would then typically
show mixed flora, including the usual inhabitants of
skin.”1 This logic would preclude obtaining cultures of
any cutaneous abscess, which is a departure from med-
ically sound judgment.

In conclusion, let us summarize the American Col-
lege of Surgeons recommendation on antibiotic pro-
phylaxis for clean cases.4 Antibiotic prophylaxis is not
indicated in clean cases if the patient has no host risk
factors or if the operation does not involve placement
of prosthetic materials. Host and surgical factors that
mandate antibiotic prophylaxis include having any two
of these criteria: a patient with three concomitant di-
agnoses, an operation that is expected to last longer
than 2 hours, and an abdominal operation. To be ef-
fective, the full antibiotic dose needs to be adminis-
tered before skin incision. A single dose is usually ef-
fective, unless the operation is longer than 3 hours. In
this case, a second dose should be given. The real hot
topic question is, should postoperative antibiotics be
given to patients who are expected to have surgical
drains?
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The Ballooning Maneuver in Breast
Augmentation
Sir:

I read Dr. Keramidas et al.’s letter about their new
procedure, “the ballooning maneuver in breast

augmentation.”1 I have been using this technique,
though without external markings, for more than a
quarter century. It was described in the Journal by
Hoehn and Elliott in 1979.2
DOI: 10.1097/01.prs.0000222229.21364.df
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Reply
Sir:

I thank Dr. Strasser for his letter informing us about
the publication of this technique 25 years ago.1 How-
ever, the words “new” and “procedure” are not men-
tioned in our original letter.2 We described a simple
technique which we considered quite useful during
breast augmentation to visualize the progress of the
pocket. We are pleased that Dr. Strasser confirms the
usefulness of the technique, as he has been using it for
a quarter of a century.
DOI: 10.1097/01.prs.0000222229.21364.df
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The Thoracoacromial Vessels as Recipient
Vessels in Microsurgery and Supermicrosurgery:
An Anatomical and Sonographic Study
Sir:

We read with great interest the recent article by
Kompatscher et al., entitled “The Thoracoacro-

mial Vessels as Recipient Vessels in Microsurgery and
Supermicrosurgery: An Anatomical and Sonographic
Study” (Plast. Reconstr. Surg. 115: 77, 2005).

They concluded from the cadaver dissection and the
sonographic evaluation of these vessels that the pecto-
ral branch of the thoracoacromial vessels is consistently
present and therefore these vessels are reliable as re-
cipient vessels in reconstruction of the breast mound or
other microsurgical procedures concerning the breast
region. We fully agree with the authors that the tho-
racoacromial vessels or even subclavian vessels are al-
ways very good candidates for recipient vessels of mi-
crosurgical reconstruction of these regions, because
these vessels are rarely affected by operations, infec-
tions, or irradiation. They also state that there has been
no major interest in these vessels and that they have
only been anecdotally mentioned as possible recipient
vessels for free flap transfer.

We have used these vessels as recipient vessels for
secondary reconstruction of the cervical esophagus af-
ter bilateral neck dissection and heavy irradiation as far
back as 1979.1 Since then, we have also used these
vessels for breast or chest wall reconstruction after rad-
ical mastectomy and radiation therapy.2 In some of our
cases, not only thoracoacromial vessels but also subcla-
vian vessels themselves were used as recipient vessels
using end-to-side anastomosis. In some of our early
cases, the clavicle was partially excised or divided tem-
porarily for better access to these vessels, a technique
that has been discontinued.

In 1996, we published an article about the selection
of appropriate recipient vessels in difficult head and
neck reconstructions and presented cases in which tho-
racoacromial vessels were used in difficult head and
neck reconstructions when no other appropriate re-
cipient vessels were available.3 We also proposed the
A-V loop formation using the thoracoacromial artery

and cephalic vein for the purpose of accepting the free
flap.

None of these articles was included in the reference
list of Kompatscher et al.’s article. We believe at least
one of the above-mentioned articles could have been
cited in this article.
DOI: 10.1097/01.prs.0000222248.04340.16
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“Flag” Drain Fixation: A Secure Method
Sir:

We read with interest the description of a secure
method of drain fixation using a Steri-Strip “flag”

and figure-of-eight fixation knot.1 This technique un-
doubtedly simplifies drain fixation to some degree and
is a useful addition to the surgeon’s armamentarium.
However, it is unclear why an elaborate figure-of-eight
knot is necessary when a single suture through the flag
would suffice.
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Arterial Supply to Type II Muscle after
Fasciocutaneous Free Flap Transfer

Sir:

I read with interest the correspondence by Alkureishi
and Ross entitled “Arterial Supply to Type II Muscle

after Fasciocutaneous Free Flap Transfer”1 that ap-
peared in the March 2005 issue of the Journal. The
question of how much an in situ muscle can be stripped
of its blood supply before its vascularity is compromised
is one I have often considered. Frequently, when raising
a perforator flap, parts of the muscle being dissected
become dusky, but these segments turn pink again after
15 to 30 minutes. I have presumed that this represents
the physiological redistribution of blood flow to the
muscle segment after the dominant supply to that part
has been disrupted. However, our understanding of the
changes that occur to the blood supply of a type II
muscle following division of its dominant pedicle is
poor.

The authors state that “Mathes and Nahai’s classifi-
cation suggests that the minor pedicle cannot sustain
the vastus muscle alone, and so it may be reasonable to
expect a degree of muscle necrosis and resultant post-
operative donor-site problems.” I take issue with this
statement and do not think that this expectation is
“reasonable,” as they misquote Mathes and Nahai’s clas-
sification. The classification relates to muscle viability
after transposition as a flap, as Alkureishi and Ross
initially state, and not to muscle viability in situ, as they
then later refer to it in the case of an anterolateral thigh
flap harvest. Therefore, the usefulness of the Mathes
and Nahai classification is in informing us that a type
II muscle transferred on its minor pedicle(s) alone is
unlikely to survive in its entirety, as they mention in
their original article.2

I do not recall ever having seen obvious clinical ev-
idence of muscle necrosis following anterolateral thigh
flap harvest. As the authors say, donor-site morbidity
with anterolateral thigh harvest is extremely good. The
vastus lateralis seems to be adequately perfused in situ,
provided excessive stripping is not performed. Dissec-
tion of any perforator flap will demonstrate, in addition
to any named minor pedicles, the presence of numer-
ous muscular branches, particularly of small caliber,
coming from a variety of directions and therefore dif-
ferent source arteries. These have no useful role for
muscle transfer but do contribute to its vascularity in
situ.

Although the authors are correct in raising the ques-
tion of muscle perfusion after perforator flap harvest,
provided the dissection is performed with care, the
blood supply appears to take care of itself. Whether this
is solely via the minor pedicle(s) or by, as they say,
recruitment of additional supply is not known. How-
ever, with dissection of a perforator flap, denervation
rather than devascularization is probably a far greater
cause of postoperative morbidity. No functional advan-
tage is gained in the use of perforator flaps over stan-
dard myocutaneous flaps if the muscle that is left be-

hind is denervated. Perforator flaps should therefore
be considered as “nerve-sparing,” and every attempt
should be made to preserve the innervation of the
muscle, including microsurgical repair of nerves that
have, of necessity, been divided.

I look forward to reading further studies by Alkure-
ishi and Ross on this matter.
DOI: 10.1097/01.prs.0000222246.93916.43
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Three-Dimensional Anatomical Vascular
Distribution in the Pectoralis Major
Myocutaneous Flap
Sir:

I t was a pleasure to read the article entitled “Three-
Dimensional Anatomic Vascular Distribution in the

Pectoralis Major Myocutaneous Flap” by Rikimaru et al.
(Plast. Reconstr. Surg. 115: 1342, 2005) and the accom-
panying Discussion by Ariyan (Plast. Reconstr. Surg. 115:
1353, 2005).

The authors of the article are to be congratulated for
their thorough study aiming to overcome the bad rep-
utation of the pedicled pectoralis major myocutaneous
flap as a flap with an unstable blood circulation often
associated with partial necrosis of the skin island. With
their exact localization of perforating vessels to the skin
and their clear explanation of how to design the skin
island accordingly, the authors made an important con-
tribution to an enhanced safety of this popular flap in
head and neck surgery.

In commenting on the study, Ariyan pointed out that
the partial or complete necrosis of the skin island was
more the result of inappropriate harvesting or insuffi-
cient application of the flap rather than variability in
the vascular distribution. In the same breath, Ariyan
points to the axial blood supply of the pectoralis muscle
along a line drawn from the shoulder tip to the xiphoid
and recommends that the skin paddle preferentially
should be taken along this axial course of the thora-
coacromial vessels.

Yet, there is evidence that the course of the pectoral
branch of the thoracoacromial vessels does not always
follow that line drawn from the shoulder tip to the
xiphoid. In commenting on the vascular axis, Cormack
and Lamberty1 pointed out that some of the vessels run
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in the expected caudal-medial direction from the ac-
romion to the xiphoid, but more commonly they pur-
sue a course in a caudal-lateral direction until they
approach the lateral border of the pectoralis major
muscle. We made a similar observation in a recent study
on 36 cadaveric hemithoraces, in which we examined
the pectoral branches of the thoracoacromial vessels on
the underside of the pectoralis major muscle as recip-
ients in microsurgery2 and assessed their position in
relation to the sternal notch and in relation to the
horizontal distance from the midsternal line. After the
biggest branch (the pectoral branch divided frequently
and early into lesser branches), the further distal we
measured, the bigger the distance became from the
midsternal line (r � 0.9, p � 0.0), significantly con-
firming a caudal-lateral direction of the vessels. To
confirm these findings once more, we surveyed a sam-
ple of presently available cadavers at our institute (n �
29 hemithoraces, Fig. 1) and found a caudal-medial
course of the pectoralis branches in only one-quarter of
cases. In accordance, in most of the figures in the article
by Rikimaru et al., the pectoral branch does not take a
caudal-medial course either.

These findings indicate that there is noticeable vari-
ability in the vascular distribution and in the course of
the axial blood supply to the pectoralis major muscle.
This fact should be taken into account when aiming to
design skin paddles along the pectoral branches of the
thoracoacromial vessels.
DOI: 10.1097/01.prs.0000222245.39074.be
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Reply
Sir:

We have solved the problem of the unstable blood
circulation in the skin paddle by devising the making
method of the pectoralis major myocutaneous flap.1–3

Our article4 is proof of our current clinical approach
based on microangiography that uses fresh cadavers.
We are now safely performing the operation with the
pectoralis major myocutaneous flap with a high success
rate, similar to that of other free flaps.

We think that our results concerning the course of
the main pectoral branch of the thoracoacromial artery
corresponds to the observation Beer et al. According to
our investigation of the microangiography of the pec-
toralis major muscle, the main pectoral branch runs
vertically in a caudal-lateral direction on the back of the
muscle body, in which this part of the pectoral branch
around to the level of the third costal cartilage can be
easily recognized by sight during the operation. The
pectoral branches are then anastomosed (true anasto-
mosis) to the muscular branches of the first, second,
and third intercostal perforating branches of the in-
ternal thoracic artery that traverses the muscle body. In
particular, the muscular branch of the third intercostal
perforating branch was closely anastomosed with the
periphery of the main pectoral branch. So when the
pectoralis major myocutaneous flap is prepared, it is
very important to take the entire pectoralis major mus-
cle below the level of the third costal cartilage to pre-
serve the blood supply from the pectoral branch in
order to stabilize the blood circulation of the muscle

Fig. 1. The course of the pectoral branches of the thoracoacro-
mial vessels on the undersurface of a left pectoralis major muscle
fixed with “Frewein”3 solution. The vessels run in a lateral-caudal
direction. The arrow marks the sternal border.
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below the level of the fourth costal cartilage. We con-
sider that this course of the main pectoral branch anas-
tomosed with the muscular branch of the third inter-
costal perforating branch is similar to the axial blood
supply described by Aryan5 as a line draw from the
shoulder tip to the xiphoid.

We have reported4 that the pectoralis major muscle has
two anatomical vascular territories that are divided into
cranial and caudal portions at the level of the fourth costal
cartilage, and that these two territories are connected with
each other through the choke vessels at the level of fourth
costal cartilage. When a pectoralis major myocutaneous
flap is elevated, the blood supply from the pectoral branch
passes through these choke vessels and then flows into the
vascular network made of perforating branches in the
fourth, fifth, and sixth intercostal spaces. Among these
perforating branches, the ones in the fourth intercostal
space are the largest in diameter, and blood supply from
the pectoral blanch flows at first into those through the
choke vessels and then into the others. Therefore, it is very
important to include some perforators in the fourth in-
tercostal space in the skin paddle. In particular, the one
(we named it perforator IV-A)1 located about 2 cm medial
from the nipple is significantly large, and clinically it
should be included in the skin paddle to stabilize the
blood circulation in the skin paddle. In contrast, by in-
cluding it in the skin paddle, we can design the skin
paddle comparatively freely on the limited area we have
reported.4
DOI: 10.1097/01.prs.0000222245.39074.be
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Experiences in Harvesting Type II Distally
Based Anterolateral Thigh Flaps
Sir:

We read with great interest the recent article by Pan
et al. entitled “Distally Based Anterolateral Thigh

Flap: An Anatomic and Clinical Study” (Plast. Reconstr.
Surg. 114: 1768, 2004). We congratulate the authors on
their excellent work and their ideas.

We used a type II flap to reconstruct an exposed
fibula head and common peroneal nerve after a tibio-
fibular fracture. Because the authors only present three
type I clinical cases without any examples of type II
cases, we would like to share our experience.

First, as we know, in the origin of the lateral circum-
flex femoral vessels, vascular branches and nerves were
intermingled (Fig. 1). When we wanted to harvest a type
II or IV distally based anterolateral thigh flap1 by tracing
from the transverse branch to the descending branch,
we had to skeletonize all of the arteries, venae comi-
tantes, and nerves. At the same time, the collateral
branches between the venae comitantes were divided.
As a result, when we elevated the flap, venous drainage2

was blocked by valves of the descending branch of
venae comitantes (Fig. 2, left). The authors suggest
shifting from a distally based flap to a free style flap in
this situation. However, it was usually necessary to use
vein grafts to elongate the short pedicle of the trans-
verse branch if we want to avoid using the recipient
vessels near the trauma zone. In this situation, we had
to use at least two long vein grafts to restore the cir-

Fig. 1. The intermingled transverse (T. branch A) and descending
branches (D. branch A) of the lateral circumflex femoral artery (A.),
venae comitantes (V.), and accompanying motor nerves (N.) were
skeletonized. The communicating branches between venae co-
mitantes were divided after the procedure.
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culation of the flap. We propose another resolution
here. A short vein graft that was harvested from the
dorsal foot was used as a conduit to bypass the ob-
structing valve (Fig. 2, right). The venous congestion in
the flap improved thereafter (Fig. 3).

Second, when we wanted to transpose the skin pad-
dle of a type II or IV distally based anterolateral thigh
flap, we had to divide the motor nerves that intermin-

gled with the vessels. To preserve muscle function,
nerve repairs were recommended. This may be why the
authors did not recommend harvesting the type II or IV
distally based anterolateral thigh flap.

In conclusion, when we want to elevate type II or IV
distally based anterolateral thigh flaps, we have to face
the problems of venous congestion and muscle dener-
vation. We can solve them by using a bypass vein graft

Fig. 2. (Left)AfterthetypeIIdistallybasedanterolateralthighflap(Flap)waselevatedby
freeingthelateralcircumflexfemoralvessels,thevenousdrainagewasblockedbyvalves
of the descending branch of the venae comitantes (D. branch V). (Right) A short vein graft
(arrow) was used as a conduit to bypass the obstructing valve between the descending
(D. branch V.) and transverse (T. branch V.) branches of the venae comitantes.

Fig. 3. The type II distally based anterolateral thigh flap was inset to cover the
exposed common peroneal nerve and fibular head.
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and neurotomy followed by nerve repairs, or change to
a free flap procedure.
DOI: 10.1097/01.prs.0000222243.18349.52
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Reply
Sir:

We thank Drs. Lin and Chien for the attention they
gave to our article, “Distally Based Anterolateral Thigh
Flap: An Anatomic and Clinical Study” (Plast. Reconstr.
Surg. 114: 1768, 2004). We read with great interest their
thoughtful comments about their experience with this
flap.

Drs. Lin and Chien skeletonized all the arteries, ve-
nae comitantes, and nerves and also divided collateral
branches between the venae comitantes while harvest-
ing the type II distally based anterolateral thigh flap. It
is not surprising that there was trouble with venous
drainage. To preclude the problem of venous drainage,
we dissected the vascular pedicle (the artery with its
venae comitantes) as a group, preserving the commu-
nicating and collateral branches of the venae comitan-
tes as much as possible, and isolated the motor nerve
to the vastus lateralis muscle (Fig. 1). Lin et al.1 dem-
onstrated significant evidence of reverse-flow drainage
via the “crossover pattern” of the communicating
branches between the two venae comitantes and the
“bypass flow” of the collateral branches of each vein.
Ballmer and Masquelet2 also described a reliable re-
verse-flow mediodistal fasciocutaneous island thigh
flap, which they used to safely cover the defect around
the knee. Thus, theoretically, the venous drainage of a
distally based anterolateral thigh flap is ensured if com-
municating and collateral branches of the venae co-
mitantes are well preserved. Furthermore, although
there are two veins at the origin of the descending
branch, usually only one vein accompanies the
perforator.3 Therefore, we think that a short vein graft
as a conduit to bypass the obstructing valve is not always
needed, because it unnecessarily prolongs the opera-

tion and increases the potential risk of venous throm-
bosis during microvascular anastomosis of the vein
graft. We have recommended that a type II or type IV
distally based anterolateral thigh flap can also be raised
after ligation of the lateral circumflex femoral vessel
proximal to the bifurcation of the transverse branch
and descending branch, or the procedure can be
changed to a free flap procedure to reconstruct the
defect over the knee and upper leg.4 However, we did
not have any clinical cases of type II distally based
anterolateral thigh flap at that time. Recently, Dr.
Shieh, using a type II distally based anterolateral thigh
flap without any superdrainage or turbodrainage pro-
cedure, successfully reconstructed a patient with a soft-
tissue defect around the knee and an exposed Huck-
step nail (Figs. 2 and 3). Though there were problems
of redundant pedicle intraoperatively and transient ve-
nous congestion with flap swelling for a couple of days

Fig. 1. The anterolateral thigh flap with type II or type IV perfo-
rators can be distally transposed with a wide rotational arc to
reconstruct soft-tissue defects of the knee and upper third of the
leg. The vascular pedicle is dissected with the artery and its venae
comitantes as a group, and the motor nerve is always isolated and
preservedtothedegreepossible. F, femoralarteryandvein; LCFA,
lateral circumflex femoral artery; A, ascending branch; T, trans-
verse branch; D, descending branch; P, perforator; N, nerve to
vastus lateralis muscle; VL, vastus lateralis muscle; RF, rectus fem-
oris muscle; VM, vastus medialis muscle; TFL, tensor fasciae latae.
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postoperatively, as occurs in other reverse-flow flaps,1
the flap survived without any marginal necrosis (Fig. 4).

Dr. Lin and Chien were also concerned about the
short pedicle of the transverse branch of lateral cir-
cumflex femoral vessel, because we wanted to avoid
using the recipient vessels near the trauma zone. Dr.
Shieh et al. reported5 that the pedicle lengths of type
II and type IV anterolateral thigh flaps are 11.10 � 2.01
and 12.75 � 1.06 cm, respectively. We believe that they

are long enough for the recipient vessel while shifting
the procedure to a microsurgical free flap transfer.

Although the vascular branches and nerves of the
lateral circumflex femoral system are intermingled at the
origin or bifurcation site, we always try to preserve the
motor nerves as much as possible during flap harvesting
to minimize dysfunction of the muscles.5,6 In some com-
plex cases, however, we have to divide the nerve to easily
harvest the flap. We then immediately repair the nerve.
We do not suggest a routine neurotomy or neurectomy
for anterolateral thigh flap harvesting. For the above-
mentioned case of type II distally based anterolateral
thigh flap, we raised the flap after ligating the lateral
circumflex femoral vessel proximal to the bifurcation of
the transverse and descending branch, delivered the flap
underneath the accompanying motor nerve without a
neurotomy or neurectomy, and transposed it to cover
the knee defect (Figs. 2 through 4).

Since the first successful case of anterolateral thigh
flap at our medical center, performed by Dr. Shieh in
January of 1997,5 we have performed 352 anterolateral
thigh free flap procedures for a versatile clinical appli-
cation for reconstructive surgery.4,5,7 It has become the
first choice and main workhorse for microvascular free
flap reconstruction at the National Cheng Kung Uni-
versity Medical Center in Taiwan, and has been applied
not only in the head and neck region but also in the
trunk and extremities.

Again, we thank Drs. Lin and Chien for their com-
ments, and would like to share our experiences regard-
ing the anterolateral thigh flap.
DOI: 10.1097/01.prs.0000222243.18349.52
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Fig. 2. A patient with a left distal femoral osteogenic sarcoma
received wide tumor excision, femoral internal fixation, and knee
arthrodesis with a Huckstep nail. It was complicated because of a
9.0�8.0-cm soft-tissue defect around the knee with the exposed
Huckstep nail.

Fig. 3. A distally based anterolateral thigh flap with a type II mus-
culocutaneous perforator was harvested to cover the defect. The
descending branch of the lateral circumflex femoral vessel and
perforator were dissected with their arteries and venae comitan-
tes as a group, and the motor nerve to the vastus lateralis muscle
was preserved. The flap was elevated, passed underneath the
nerve, and transposed to cover the defect around the knee. LCFA,
lateral circumflex femoral artery; D, descending branch; P, perfo-
rator; N, nerve to vastus lateralis muscle.

Fig. 4. The raw surface of the muscle cuff, carrying the perfora-
tor, was covered with a split-thickness skin graft. The wound was
completely healed 1 month after surgery.
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Bone Exposure in the Leg: Is a Free Muscle
Flap Necessary?
Sir:

We read the article by Verhelle et al. entitled “Bone
Exposure in the Leg: Is a Free Muscle Flap Man-

datory?” (Plast. Reconstr. Surg. 116: 170, 2005) with in-
terest. The authors compared 22 medial adipose-fascial
flaps with a retrospective series of 22 free gracilis flaps
selected out of 150 muscular free flaps for lower leg
reconstruction. All patients had defects that were
smaller than 40 cm2. The overall surgical results were
comparable, but more medical complications, a longer
operative time, and a longer hospital stay were seen in
the free muscle group. The authors proposed that mus-
cle coverage was not mandatory to cover bone in the
lower leg and that the medial adipose-fascial flap could
provide a good alternative for free flap coverage.

In our experience with adipofascial flaps, they are
pliable throughout the body and are good alterna-
tives, especially because they involve one-stage pro-
cedures that are easy to perform.1 The most impor-
tant point in the surgical technique for adipofascial
flaps is to determine the thickness of the flap.2 Al-
though it is indicated for diverse regions of the body,

the thicker the skin over the flap that is dissected, the
thinner the flap will be, and that would jeopardize
the flap’s vascularity. The thinner the skin over the
planned adipofascial flap that is dissected, the worse
the donor site will be. In addition, regardless of
whether the flap is based on preoperatively deter-
mined perforators, the width-to-length ratio of the
flap can still only be 1 to 3. One potential compli-
cation of adipofascial flaps is venous congestion. The
postoperative position of the flap and the patient has
an enormous effect on venous outflow, suggesting
that the adipofascial flap is usually lacking a rich
venous network.

Coverage of the lower leg with exposed bone was
proposed to necessitate a highly vascularized flap. As
the authors mentioned, the muscle flaps were not the
solution for “curing” an established infection. Aggres-
sive débridement was the key factor.3 In our opinion,
the topic that must not be forgotten is that despite
aggressive débridement, the infection can persist. In
these situations, a flap with rich vascularity can easily
support not only the defect but also the delivery of
antibiotics. The vascular network of a muscle is still not
dogma when compared with the vascular pattern of an
adipofascial or a fasciocutaneous flap.4,5

We wonder about the authors’ experience with de-
fects larger than 40 cm2. Would they again prefer to use
adipofascial flaps with these larger defects? Why did
they prefer to use the adipofascial flap only in small
defects?

We thank the authors for their good, retrospective
study with their excellent results using adipofascial flaps.
DOI: 10.1097/01.prs.0000222241.89946.1c
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Reply
Sir:

Thank you for allowing us opportunity to respond to
Dr. Uysal et al.’s letter regarding the article, “Bone
Exposure in the Leg: Is a Free Muscle Flap Mandatory?”
(Plast. Reconstr. Surg. 116: 170, 2005).

Determination of the flap thickness is an important
point in the surgical technique.1,2 However, in our hands,
it seemed to be more important for the final result of the
donor site than for the flap itself. Because of the vascu-
larization of this flap, which is located mainly at the
fascial layer (the prefascial and subfascial plexuses), the
flap can be thinned aggressively without jeopardizing its
vascularity. The adipose tissue above the fascial layer can
be tailored to the demands of the defect and is vascular-
ized by the subcutaneous plexus through the above-
mentioned plexuses. Second, this flap is not an “at ran-
dom” flap, so the ratio of the flap can easily be more than
1 to 3 without postoperative flap loss. During harvesting,
we island this flap completely on one perforator and wait
for about 10 minutes. The angiosome of the nourishing
vessel will become clear and areas of questionable flap
vascularity can be resected. Regarding the problem of
venous congestion, we encountered this only once, due
to tunneling of the flap. Hence, we do not perform this
technique any more and open any skin bridge between
the donor and recipient site.

With regard to the “infection issue,” despite the im-
portance of an aggressive débridement, little has been
written on this subject. Clearly, in some cases, residual
microorganisms can persist, but it is a wrong to think that
a well-vascularized flap will deal with this residual infec-
tion by, for example, its antibiotic delivery. Although
many authors think that the advantages of muscle are
related to its good vascularity,3 Schemitsch et al.4 ob-
served that not the blood supply but the tissue itself is of
great importance. Lorenzetti et al.5 even documented
that the weight-related intake of blood was higher in
fasciocutaneous free flaps than in muscular free flaps.
Advocates of muscle flaps could argue that tissue oxygen-
ation is far superior in muscle flaps, and although this
might be true for certain muscle flaps compared with
(fascio-)cutaneous flaps before flap transfer,6 this is no
longer the case after transfer. Driemel et al.7 recently
documented a significantly lower tissue oxygenation in
pedicled flaps compared with free revascularized flaps,
but in the free revascularized flaps, the tissue oxygen-
ation values measured did not vary significantly. So in-
deed, local/pedicled flaps have a lower tissue oxygen-
ation, but their oxygenation values are often sufficient to
cover lower leg defects. However, when the decision is

made to perform a free flap due to better tissue oxygen-
ation (compared with pedicled flaps), it is wrong to state
that muscle flaps are superior to an adipofascial or a
fasciocutaneous flap. This has been confirmed by recent
clinical studies demonstrating excellent results with flaps
other than muscle flaps, even in infected areas.8–12

It was never our intention to discard the efficacy of
muscle flaps. Muscle flaps remain the workhorse flaps
worldwide in reconstructive procedures. However, new
donor sites and new surgical techniques have been de-
scribed, and reduction of donor-site morbidity has be-
come a hot topic in reconstructive procedures. Hence,
we compared and tried to value the use of flaps other
than muscle flaps. If the bulkiness of a muscle is not
mandatory for a defect larger than 40 cm2, we discuss,
often together with the patient, the different coverage
options and the final functional and aesthetic results.
Large, nonmuscular flaps (anterolateral thigh fascial
flap, deep inferior epigastric perforator flap, TAP flaps,
and so on) can be harvested, resulting in less donor-site
morbidity than, for example, that seen after harvest of a
latissimus dorsi flap. Moreover, even if some dead space
has to be filled out, we would rather harvest a chimeric
flap (anterolateral thigh � vastus lateralis, or TAP �
latissimus dorsi, and so on), which results in a nicer
contour of the leg after reconstruction. However, all
types of reconstructions have to be discussed individually
to result in the best reconstruction for that particular
patient.

We preferred to use the adipofascial flap only in
small defects, because the available soft tissue on the
inner medial aspect of the leg does not allow us to
harvest large flaps. Moreover, we included in our plan-
ning perioperative trimming of the flap after islanding
it on its pedicle. With the experience we have now, we
could expand the indications of the use of this flap, but
this would only increase morbidity rates (e.g., partial
necrosis). We advocate using this flap only in selected
cases as we have documented, because we think that for
other indications, other flaps result in better recon-
structions. The medial adipofascial flap should be con-
sidered an additional option in the reconstructive ar-
mamentarium of the reconstructive surgeon.
DOI: 10.1097/01.prs.0000222241.89946.1c
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Defining Vascular Supply and Territory of
Thinned Perforator Flaps: Part I. Anterolateral
Thigh Perforator Flap
Sir:

We read the article by Nojima et al. entitled “De-
fining Vascular Supply and Territory of Thinned

Perforator Flaps: Part I. Anterolateral Thigh Perforator
Flap” (Plast. Reconstr. Surg. 116: 182, 2005) with interest.
The authors performed an anatomical study of the
vascular territories in the anterolateral thigh perforator
flap, to determine pedicle number, location, and di-
ameter; accompanying veins; vascular territory; and
where surgical incisions could be made safely during
thinning. Thirteen anterolateral perforator flaps were
harvested and the perforators were cannulated. A series
of dyes were injected: red dye for skin followed by
Omnipaque for the whole flap before thinning, and

blue dye for skin and lead oxide for the whole flap after
thinning. Pedicle locations were determined by ratios
of anatomical landmarks.

The determination of vascular pedicle diameters in
the anatomical studies indicated some drawbacks, as
the authors mentioned in their Discussion. In our an-
atomical studies,1,2 the vascular diameter measure-
ments revealed differences depending on the method.
Obtaining measurements without any injected material
or with various kinds of injected materials cannot cul-
minate in same results.3,4 The authors’ method of di-
ameter calculation through the radiographs with the
Omnipaque or lead oxide injections could not propose
standard objective diameters of the pedicles. In partic-
ular, the two-dimensional radiography could propose
some values that are not relevant to the three-dimen-
sional nature of the pedicles. The two-dimensional
measurements probably could be larger than the actual
three-dimensional diameters. We wonder if the authors
could explain the method of the conversion of the
actual three-dimensional diameters to two dimensions.

In the literature there are still no satisfying studies
about the maximum vascular territory that a perforator
can nourish. We conducted trials and studies to deter-
mine the vascular territory of one deep epigastric artery
perforator, using dye injections, radiography, and bar-
ium latex emulsifications. The main point in determin-
ing the vascular territory of one perforator is to have the
constant pressure continuously the same, as in vivo stud-
ies, so that the capillaries can be visualized. This is scien-
tifically impossible with today’s technology. In any kind
of imaging study, depending on the injected material, as
the authors have mentioned, any leakage after flap har-
vest can culminate in false results. Regardless of the other
perforators, the capillaries were ligated or coagulated;
the injected material would preferably fill the larger-
diameter vessels. In addition, repeated injections and
uncontrolled pressure during every injection could obvi-
ously change the results. Besides, the dye studies could
propose various results depending on the preserved po-
sition of the harvested flap and depending on the time
delay between the application and measurement, due to
extravasations and other uncontrollable factors.

Despite these drawbacks, depending on today’s fa-
cilities, these kinds of studies could reveal the safest and
the minimum area that a perforator can nourish, but
they are still unable to indicate the maximum vascular
territory of a perforator.5 The authors’ marvelous study
would encourage working on the anatomical studies
and their clinical interpretation. We thank and appre-
ciate the authors for their study, with its illuminating
results and controlled methods and evaluation.
DOI: 10.1097/01.prs.0000222209.43507.51
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Viewpoints

Rhinoplasty and PubMed
Sir:

Undoubtedly, rhinoplasty is one of the more com-
plex operations in plastic surgery. Maybe that is

why it is the object of so many articles published in the
international literature. In searching for the word “rhi-
noplasty” in PubMed, a service of the National Library
of Medicine (which includes more than 15 million
citations for biomedical articles dating back to the
1950s, ranging from MEDLINE and additional life sci-
ence journals), we found a total of 4698 articles. In
comparing the only surgery in our specialty, we found
more articles published on breast reduction (7287 ar-
ticles). Following in the rankings were breast recon-
struction, liposuction, face lift, breast augmentation,
and abdominoplasty (Table 1). With so many articles
available, why do most of us know so little about this
surgery? The answer must be because of the infinite
variables that can be found in a case previously thought
to be “simple” giving a hard time even for the experts.
Why do snake charmers risk their lives just to mislead
an exotic snake into rising out of a basket? The answer
may be found in the unexplained pleasure and fasci-
nation of controlling the mysterious and unforeseeable
reptile. In the same manner, nose surgery will keep

fascinating us because we will never completely over-
come it.
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Nose Elongation
Sir:

An aesthetically short nose is defined as a develop-
mental deformity in which the nose appears fore-

shortened. It is characterized by a decreased distance
from the nasofrontal angle to the tip-defining points
and an increased nasolabial angle with increased nostril
shown.1

The quest for nasal symmetry and balance with the
face often mandates the need for implantable grafts to
sculpt and rebuild the nasal skeleton and the overlying
tissues.2 The extended columellar strut/tip graft as a
unit combines the attributes of the columellar strut and
those of the tip graft.3

Many postoperative sequelae of rhinoplasty can be
prevented by minimizing resection of the supporting
tissues of the nose and by using structural grafting to
increase tip support. Stabilizing the nasal base is a crit-
ical step in providing a good long-term outcome with
preservation of nasal tip projection. The surgeon must
also anticipate the effects of scar contracture, which can
aid in creating a favorable tip contour over time and
avoid complications.4

We describe a method for lengthening the aesthet-
ically short nose by bringing down the nasal tip in an
inferior direction. The concept is based on the tech-
nique previously described by Aiach5 and Toriumi4 for
the correction of the severely deviated nose. It consists of
removing a piece of cartilage from the septum that is of
the fashion and size adequate for the carving of two
spreader grafts. Then the remaining septum is removed

Table 1. Number of Articles Listed in PubMed

Ranking Type of Surgery Articles in PubMed

Plastic surgery 22390
1 Breast reduction 7287
2 Rhinoplasty 4698
3 Breast reconstruction 4478
4 Liposuction 1821
5 Face lift 1614
6 Breast augmentation 1276
7 Abdominoplasty 419
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in an “L” shape from its attachments from the nasal spine
(Fig. 1). At this point, the “keystone area” is the only
attachment retaining the septum. This is the secret of the
advancement. A piece of cartilage from the septum must
be left affixed to the keystone area for posterior fixation
of the spreader grafts. The spreaders are then sutured at
the dorsum of the removed septum (Fig. 2). These
framework grafts are then reintroduced, and the spread-
ers are fixed in the cartilage left attached to the keystone
area. The previous septum is fixed in the nasal spine with
an unabsorbable suture (Fig. 3). The dorsum can then
be shaved if it is too high. To support the tip, the medial
crura are sutured onto the caudal septum. In this man-
ner, the septum works as a strut (Fig. 4).

This septum advancement has the advantage of re-
quiring only two pieces of grafts to elongate the nose
as long as needed, and there is no need for additional
cartilage for strut harvesting because the septum can
work as a strut.
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Fig. 1. The L-shaped cartilage is removed from its attachments
from the nasal spine.

Fig. 2. The spreaders are sutured in the removed septum.

Fig. 3. Fixation of the spreader to the “keystone area.”

Fig. 4. To support the tip, the medial crura are sutured onto the
caudal septum, with the septum being used as a strut.
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Three-Dimensional Surgical Videos: A New
Medium for Supporting Patient Education
before Aesthetic Surgery
Sir:

The rigorous implementation of clear preoperative
information is mandatory for the patient’s under-

standing, acceptance, and written informed consent to
all diagnostic and surgical procedures. We evaluated
whether new media are suitable for conveying basic
information to patients and setting the tone for the
doctor-patient relationship. We have taken advice to
VirtualScientific, S.L. to create virtual surgical videos
for the aesthetic patient, to inform them clearly and
easily about the four most frequently performed sur-
gical procedures.

Four three-dimensional animation videos were used
to illustrate the basic aesthetic procedures: breast aug-
mentation, liposuction, blepharoplasty, and rhino-
plasty. In these videos, the principles of the surgery
were explained by visualizing the surgical procedure
using three-dimensional high-quality imaging; accurate
explanations of the preoperative and postoperative as-
pects were also included.

The breast augmentation video discussed the selec-
tion criteria used for breast implants; preoperative
management; surgical techniques, such as subglandu-
lar or retropectoral implantation, using three-dimen-
sional anatomical images (Fig. 1); aesthetic placement
of the incisions; type of anesthesia; what to expect after
surgery; and, finally, dressings and postoperative re-
sults. The liposuction video included a preliminary de-
scription of the metabolical function of the fat cell; an
explanation of the long-term results; details of preop-
erative management; a description of cannulas and the
liposuction device; a discussion of anesthesia selection;
a description of the surgical technique, using three-
dimensional images showing the management of the
subcutaneous and fat layers (Fig. 2); and a demonstra-
tion of dressings and postoperative results. The bleph-
aroplasty video included a preoperative exploration; an anatomical explanation (Fig. 3); surgical techniques;

placement of the incisions; and postoperative expec-
tations. The rhinoplasty video included an explanation
of nasal function (Fig. 4); placement of the incisions;
management of the dorsum, tip, columella, cartilages,
and nasal bones; a description of the osteotomy; post-
operative dressings; what to expect after surgery; and
the long-term results.

Patients’ understanding of and subjective knowledge
about the surgical procedure and its possible complica-
tions, degree of trust in professional treatment, reduction
in anxiety, and readiness for the operation were signifi-
cantly better after they watched the computer animation
than after they read the text. We have observed that the
interest in the preoperative information was high.

In conclusion, with regard to these procedures for
patient education, preoperative and postoperative sur-
gical information can be optimized by presenting the
operative procedure via computer animation. We be-
lieve that modern patient-based information systems
are necessary, but they can no longer be the sole re-Fig. 1. Retropectoral location of breast implants.

Fig. 2. Management of the subcutaneous and fat layers during
liposuction.

Fig. 3. Anatomical explanation of eyelid fat pads.
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sponsibility of the medical profession; they must be on
the agenda of hospital management and medical care
systems as well.
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Total Nipple-Areola Complex Necrosis in
Inferior Pedicle Breast Reduction
Sir:

Total nipple-areola necrosis is a rare and undesirable
condition. There are multiple causes of this com-

plication, including compression of the vascular pedi-
cle secondary to a very tight cutaneous envelope, in-
fection (such as necrotizing fasciitis), an involuntarily
severed vascular pedicle, a vascular pedicle that is too
thin, suture of the nipple-areola complex that is too
tight and under tension secondary to a huge hema-
toma, important trauma during or immediately after
the surgery, and full-thickness skin resection around
the nipple-areola complex during reduction mamma-
plasty instead of the Schwartzman maneuver.1–5

We performed more than 600 reduction mamma-
plasties using the inferior pedicle over a 20-year period
in the Military Hospital and Hospital del Trabajador in
Santiago de Chile. Last year, we performed a reduction
mammaplasty with 850 and 900 g of breast tissue re-
sected per side. Four days after the surgical procedure,
the patient presented with total necrosis of the nipple-
areola complex, probably secondary to a very tight cu-
taneous envelope that had compressed the vascular
pedicle (Fig. 1).

Knowing that the epidermis in this specialized area
is very thick, we hypothesized that the deep basal epi-
dermic cells would allow future epidermization when
the necrotic layers were reduced. We started by apply-
ing Mupirocin ointment 2% twice a day to avoid in-
fection. We observed the slow reduction of the super-
ficial layers of necrosis over a period of 2 months, with
total recovery of the skin of the nipple-areola complex
(Figs. 2 and 3). In those months, showering over the
area was avoided.

We believe this treatment saved the nipple-areola
complex (Fig. 4). As a result, we strongly recommend
conservative treatment and do not recommend resec-
tion of the necrotic area, because repairing this defect
would be very difficult and achieve disappointing re-
sults.

After this experience, we revisited the literature and
found no articles describing the treatment of this com-

Fig. 4. Explanation of nasal function: muscular components of
the nose.

Fig. 1. Left nipple-areola necrosis on the fourth day postoperatively.
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plication with the clinical management we propose. We
hope this communication will help resolve this kind of
complication for plastic surgeons who perform breast
operations, but it would be better that surgeons never
have to see this type of necrosis.
DOI: 10.1097/01.prs.0000222228.81754.26
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Liposuction and Pulmonary Embolism: Can We
Trust D-Dimer Values?
Sir:

Pulmonary embolism is a severe complication after
surgery and is a significant cause of morbidity and

mortality. Objective diagnostic testing is crucial and
should not be delayed. Over the past two decades this
screening has been made easier, less invasive, and
somewhat safer. This has led to the development of
diagnostic tools that aim to reduce the number of un-
necessary pulmonary angiograms. These tools include
clinical probability assessment and fibrin D-dimer.

Fig. 2. Vital nipple appeared at the fourth week.

Fig. 3. Almost total recovery of the nipple-areola complex at the
eighth week.

Fig. 4. Total recovery of the left nipple-areola complex after 1
year.
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Levels of D-dimer, a fibrin-specific product, are in-
creased in patients with acute thrombosis. A normal
result is useful in excluding pulmonary embolism in
patients with a low pretest probability of pulmonary
embolism.1 For a precise diagnosis of pulmonary em-
bolism, a V/Q lung scan is the first-line test.2,3

We present a case of acute respiratory distress in a
young woman (26 years old) who underwent liposuc-
tion (3 liters were aspirated from her trunk and limbs).
The surgery was uneventful. Postoperatively, she had
moderate pain and normal arterial pressure, and was
able to walk without indisposition, so she was dis-
charged.

In the following night, we were informed that the
patient was very anxious due to progressive respiratory
distress. The family was told to go to an emergency unit
to meet the surgeon and a clinician. The patient was
slightly pale, with normal arterial pressure and a heart-
beat of 110 bpm; her lung and heart noises were nor-
mal. No clinical signal of deep venous thrombosis was
observed. Analysis revealed the following: blood count,
3.5 million/mm3; hemoglobin level, 10.8 g/dl; hemat-
ocrit level, 33 ml/dl; mean corpuscular hemoglobin
level, 33 g/dl; mean corpuscular volume, 93femL; leu-
kocyte count, 10,300/mm3; neutrophil count, 7632/
mm3; platelet count, 230,000/mm3; creatinine level, 0.5
mg/d; urea, 11 mg/d; sodium, 138 mEq/liter; potas-

sium level, 4 mEq/liter; activated partial thromboplas-
tin time, 22 seconds; and D-dimer level, close to 500
ng/ml (normal, �250 ng/ml).

The patient’s respiratory distress and D-dimer value
made pulmonary embolism a certainty. She was con-
fined in the intensive care unit. Examination of the
arterial blood gas composition revealed a pH level of
7.44, a partial pressure of oxygen of 92 mmHg, a partial
pressure of carbon dioxide of 33 mmHg, a bicarbonate
level of 22 mmol/liter, a BE of –0.9, and an oxygen
saturation of 97 percent. Her electrocardiogram was
normal. Pulmonary scintigraphy was demanded to es-
tablish respiratory gated perfusion. The perfusion assay
was performed after intravenous administration of the
radiopharmaceutical macroaggregated albumin (tech-
netium 99m–macroaggregated albumin at a dose of 5
mCi); Regular distribution of the radiopharmaceutical
was observed in all pulmonary fields in the anterior,
posterior, lateral, and oblique views (Fig. 1).

The inhalation part of the examination consisted of
breathing the radiopharmaceuticals technetium–di-
ethylenetriamine pentaacetic acid (dose, 35 mCi). Re-
sults of the image analysis were normal (Fig. 2).

Once the hypothesis of pulmonary embolism was
discarded and the patient’s symptoms had vanished,
the patient was released to the infirmary. No other
symptoms arose. Interview of the family revealed that

Fig. 1. Perfusion images of the pulmonary scintigraphy. Fig. 2. The inhalation images of the pulmonary scintigraphy.
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the patient had a history of psychiatric treatment for
panic syndrome with similar but slight symptoms of
breathing distress, which is common in these patients.4

Was the vessel trauma with the cannulas sufficient to
cause acute thrombosis in a small number of vessels and
in this way increase the D-dimer levels? We suggest that
more thorough research should be performed to de-
termine what levels of D-dimer are normal after plastic
surgery, to avoid serious psychological distress for the
family and the surgeon when pulmonary embolism is a
possibility.
DOI: 10.1097/01.prs.0000222225.60833.1f
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Improving the Cosmetic Acceptability of Punch
Biopsies: A Simple Method to Reduce Dog-Ear
Formation
Sir:

Punch biopsies are commonly performed in derma-
tology and plastic surgery practices. The procedure

is quick, convenient, and easy to learn, but closure of

Fig. 1. (Above, left) Punch biopsy performed on a skin lesion on the knee. The directions of the relaxed skin tension lines are marked.
(Above, right) Skin hooks are pulled parallel to the relaxed skin tension lines and held for 1 minute. (Below, left) Maintenance of ellipse
after removal of the skin hooks. (Below, right) A single suture is placed to maintain closure, with minimal dog-ear formation.
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the punch site with sutures often results in dog-ears.
This is a consequence of the circular defect left by the
punch. We describe a method for creating an elliptical
defect that allows satisfactory cosmetic closure.

A novel method we have used involves the use of skin
hooks to create an ellipse. The hooks are inserted into
the dermis and placed parallel to the lines of relaxed
skin tension (Fig. 1, above, left). The hooks are then
pulled apart until the punch circle collapses into a
straight line; this position is held for 1 minute (Fig. 1,
above, right). The resultant defect is an ellipse oriented
in the lines of skin tension that holds its shape after the
skin hooks have been removed (Fig. 1, below, left). A
single suture can be placed to maintain shape, and the
scar from such a punch biopsy will not leave a dog-ear
(Fig. 1, below, right). At follow-up, we have found these
scars to maintain a flat appearance. It is thought that
the exertion of pressure by the skin hooks results in
rupture of the collagen fibers oriented perpendicular
to the lines of relaxed skin tension. This allows the
ellipse to maintain its shape and the scar to remain flat
in the long term.

This technique is a simple and quick addition to
punch biopsy, and results in a flatter, more cosmetically
acceptable scar. This technique would be useful for
both dermatologists and plastic surgeons, for whom
increasing numbers of skin biopsies are performed in
practice.
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An Efficient Method to Increase Specificity of
Acoustic Doppler Sonography for Planning a
Perforator Flap: Perforator Compression Test
Sir:

Perforator flaps are increasingly being used as a ver-
satile reconstructive option for free tissue transfer.

Precise localization and preoperative evaluation of
each perforating vessel are essential for elegant flap
planning and design.

Acoustic Doppler sonography is a useful tool that can
provide the necessary preoperative information about
the vascular anatomy.1–3 Although its value has been
underrated, this method is very simple, highly portable,
and relatively easy to interpret. In addition, a hand-held
Doppler probe can be sterilized. Therefore, the probe
can be used intraoperatively to finalize the planning
and the surgical procedure.

On the other hand, a hand-held acoustic Doppler
probe cannot distinguish between perforating vessels

and vessels located more deeply, and it can create a
false-positive localization of the perforators. Although
there is no sound around the perforator and the lon-
gitudinally oriented sound of the proximal vessels can
provide valuable information, surgeons still find it dif-
ficult to detect real perforators. In addition, contrasting
findings are not always obvious, and there is still a great
deal of confusion. To overcome the limitation of acous-
tic Doppler sonography, a new method known as the
perforator compression test was devised.

The test was based on the following anatomical char-
acteristics of perforators: (1) perforators are the most
superficially located vessels among those capable of
producing discernible sounds on Doppler sonography;
(2) perforators have a much thinner vessel wall than the
more proximal vessels do; and (3) the course of most
perforators is approximately perpendicular to the sur-
face of the skin. This anatomy makes true perforators
easily compressible, collapsible, and obstructed due to
the external force applied perpendicular to the surface
of the skin.

Therefore, after an area with a strong sound is
found (Fig. 1, above), increasing pressure can be ap-
plied to the skin surface using a pencil-type Doppler
probe. The loudness of the pulsating sound reduces
with increasing pressure if the original sound comes
from a true perforator (Fig. 1, below). This change in
sound intensity is quite sensitive to the pressure ap-
plied to the perforator vessels, which is not observed
in the proximal vessels. The compression pressure
decreases continuously when a perforator sound al-
most stops. This results in increasing sound and fi-
nally a return to the peak intensity when contact
between the tip of the probe and the surface of the
skin occurs. The following sequence is defined as a
positive result on the perforator compression test,
which is specific to the perforators: the loudest sound
on a just touch position, reducing sound with in-
creasing pressure, no sound, increasing sound with
decreasing pressure, and the loudest sound on a
nonpressure position.

This positive sequence never occurs on the perfora-
tor compression test when the original sound origi-
nates from other proximal vessels on the initial Doppler
examination. In contrast, the initial loudness of the
sound detected on the contact position of the probe
frequently increases as pressure is applied. Therefore,
surgeons can easily distinguish a perforator from other
vessels.

A Hadeco ES-1000SPM flowmeter with an 8-MHz
probe was used intraoperatively to detect a thora-
codorsal artery perforator. The perforator compres-
sion test was performed on 40 thoracodorsal artery
perforator flaps. One hundred percent specificity in
detecting a perforator was achieved. Therefore, var-
ious modifications of the flap design, based on the
precise location of the perforator, were possible. The
perforator compression test was also applied to var-
ious perforator flaps and was found to be equally
useful. In addition to the comprehensive under-
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standing of the certain perforator topography and
the point localization on a Doppler examination, the
perforator compression test can be efficiently incor-
porated into current acoustic Doppler studies to ob-
tain remarkably improved specificity.
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Improvement of the Bipedicled Fascial Flap
with a Cutaneous V and Y Island for Coverage
of the Heel
Sir:

The posterior and plantar areas of the heel are fre-
quently affected by pressure ulcers, trauma, and

burn wounds. Various techniques have been described
for coverage of these portions of the heel, such as skin
grafts and cutaneous,1 fasciocutaneous, neurovascular,
muscular, and free flaps. Recently, the anatomical as-
pects of fasciocutaneous flaps have become better un-
derstood, especially in relation to the fascia and its
vascularization.2

In 1997, Hayashi and Maruyama3 published a step-
ladder V-Y advancement flap for repair of posteroplan-
tar feet ulcers (four cases); they pointed out advantages
such as diminished scar contracture with the stepped
incision technique, increased flap reliability and dura-
bility, and minimal donor-site morbidity (with no skin
graft requirements for the donor site). In our service,

Fig. 1. (Above) The loudest pulsating sound was recorded on a
nonpressure position. (Below) The loudness of the sound de-
creases with increasing compressive pressure on the surface of
the skin; the pattern of the graph changes.

Fig. 1. Patient with a posteroplantar heel pressure ulcer. A view
of the adipofascial bipedicled flap with its triangular cutaneous
island (without stepladder) design. The dotted lines mark the su-
perior and inferior borders of the flap, over which lies the cuta-
neous island supported by the fascia. The flap advances in a
bucket handle form.
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we have reproduced this flap as described by the au-
thors in their original publication: a random fasciocu-
taneous flap with bilateral adipofascial pedicles using
the stepped incision technique in combination with the
V-Y advancement principle.

The first time we performed this operation, we ap-
plied the original technique proposed by Hayashi and
Maruyama. In the next three cases, we modified some
details of the technique, which resulted, in our judg-
ment, in the following improvements. First, the step-
ladder skin design makes the marking and suture
slower, because of the zigzag suture line. This disad-
vantage led us to design a triangular cutaneous flap.
Second, it appeared adequate to us to completely free
the flap in its cephalic portion with a transverse section
of the adipofascial layer to obtain a complete bi-
pedicled flap, in a bucket handle flap manner, thus
facilitating distal transfer to cover the defect (Figs. 1
and 2). Third, we agree that a V-Y advancement of the
cutaneous island is an excellent choice, as demon-
strated in the geometric analysis of these flaps by col-
leagues in our hospital, who exposed the advantages of
this technique.4

We believe that the stepladder flap described by
Hayashi and Maruyama is very useful for resurfacing
small to moderate-sized defects of the heel. In applying
this technique, we became aware that the above-de-
scribed improvements were possible. While the results
obtained may not differ from the original work, it is
important to consider that with our improvements
there is less tension on the suture line and therefore the
risk of tissue stress is diminished.

It is important to point out that the fascia is a struc-
ture that has a rich irrigation system through its epi-
fascial and subfascial plexus and that the fascial or
adipofascial flap can be as good a transporter as a
muscle with a cutaneous island.5 This grants various
advantages to this technique, including primary closure
in one surgical procedure, better aesthetic results,
faster recovery and wound healing, and a better func-
tional future with a resistant skin coverage. This kind of
V-Y closure optimizes the distribution of the skin’s ten-

sional forces and readvancement in case of wound de-
hiscence.
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Extramedullary Multiple Myeloma Associated
with Amyloidomas of the Lower Limbs
Sir:

A 42-year-old, otherwise healthy woman presented
with slow-growing, localized, nontender soft-tissue

swelling of both lower legs (Fig. 1). The lesions were

Fig. 2. Immediate postoperative view of the cutaneous island advanced to
obtain tension-free defect coverage.
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excised. Histopathological examination revealed ex-
tramedullary plasmacytoma with �-light chain– de-
rived subcutaneous amyloid presenting as diffusely
distributed large globular masses surrounded by
CD68� histiocytic giant cells and CD20� and CD138�

plasma cells showing restriction for �-light chain.
The amyloid deposits stained weakly with the anti–
�-light chain and amyloid P component antibodies
(Fig. 2). Amyloid or tumor cells did not stain with
antibodies directed against AA amyloid, apolipopro-
tein AI, fibrinogen, lysozyme, transthyretin, �2-mi-
croglobulin, or �-light chain (Fig. 2). Western blot
analysis with an anti–�-light chain antibody detected
multiple protein bands in the molecular weight
range below 20 kDa and a single strongly immuno-
reactive protein band just above 20 kDa, representing
�-light chain– derived amyloid proteins and intact
immunoglobulin light chain.

With normal findings on bone marrow biopsy, radi-
ography, and scintigraphy, regular serum calcium lev-
els, no Bence-Jones proteins detected in the serum or
urine, as well as normal renal function tests, our patient
met the diagnostic criteria for extramedullary plasma-
cytoma as proposed by Galieni et al.1 After resection,
the tumor sites were irradiated with 30 Gy. Eighteen
months later, the patient had no evidence of recurrent
or progressing disease.

Despite the still unclear origin of extramedullary
plasmacytoma, which accounts for less than 5 percent
of plasma cell neoplasms,2 it is considered a distinct
entity from multiple myeloma and solitary plasma-
cytoma of the bone. It affects sites with mucosal lym-
phoid tissue of the head and neck region in 80
percent of cases and is found at almost every other
site of the body in 20 percent. Colocalized amyloid-
osis is present in up to 25 percent of cases in the head
and neck region, whereas association of amyloidosis
with extramedullary plasmacytoma at other anatom-

ical sites, especially the limbs, has only rarely been
reported. Symptoms are unspecific and depend on
the site of manifestation and the size of the tumor.
B symptoms are usually absent.

Treatment of extramedullary plasmacytoma with
amyloid deposits should consist of surgical resection
and radiation doses of 30 to 50 Gy.1 Considering the
incidence of regional lymph node involvement of up
to 25 percent, elective radiation or dissection should
be mentioned.3,4 Chemotherapy may delay conver-
sion to multiple myeloma but is widely considered
ineffective.5

No other clinical factor, including amyloidosis,
except elevated M proteins, probably indicating ac-
tive tumor cells, was found to have positive predictive
value for disease progression.2 If treated properly by
surgery and radiation, alone or in combination, local
and systemic dissemination can be avoided in up to
100 percent of cases.2,4,5 Follow-up should include
bone marrow studies, serum and urine protein eval-
uations, skeletal radiographic examination, and ab-
dominal ultrasonography every 6 months within the
first 3 years and then every year for at least 10 to 15
years, because in most cases, disease progression oc-
curs within the first 2 to 3 years4,5 but has also been
observed after a long disease-free interval of up to 15
years.5
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Fig. 1. Magnetic resonance image (T2/TSE 3 mm) of the right
lower leg showing the tumor.
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Fig. 2. Sectionsfromthetumoroftheleft lower limbshowedlargepatchydepositsofhomogeneouseosinophilicmaterial
surrounded by multinucleated giant cells (above, left and right); there was also a characteristic green birefringence in
polarized light after Congo red staining (center, left). Between the amyloid deposits, infiltrates of plasma cells were noted
(above, left and right) that were immunoreactive for CD138 (center, right) and showed light chain restriction for�-light chain
(below, left). Note the scattered immunostaining of the amyloid deposits with anti-�-light chain antibody. No immuno-
staining was found in either the plasma cells or the amyloid deposits with an anti–�-light chain antibody (below, right).
Hematoxylin and eosin stain (above, left and right); Congo red staining in polarized light (center, left); anti-CD138 antibody
(center, right); anti–�-light chain antibody (below, left), and anti–�-light chain antibody (below, right). Original magnifica-
tions 40 � (above, left, and center, left); 100 � (above, right); 200 � (center, right, and below, left and right).
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Cutaneous Island with V-Y Closure over a
Gastrocnemius Muscle Flap
Sir:

The gastrocnemius muscular flap is useful for cov-
erage of defects of the knee and the proximal

third and part of the medial third of the leg.1– 4 The
medial or lateral gastrocnemius flap may be raised
for these purposes when releasing the posterior mid-
line raphe.3 Its vascular type I pedicle, using Mathes
and Nahai’s classification, allows a good arc of rota-
tion in the leg. Nevertheless, it can also be used as a
free flap.1

In general, a muscle flap is used to cover defects
in the leg, but it requires a split-thickness skin graft
to cover it. This kind of dermoepidermal skin graft
is a weak cover. Moreover, when the graft is placed
as coverage over a muscular flap, there is an in-
creased risk of flap loss, and the aesthetic results are
suboptimal.

We report two cases of patients with exposed leg
fractures with no osteomyelitis. Patient 1 was a 32-
year-old woman with a Winquist IV fracture of the
distal third of the leg (Fig. 1). Patient 2 was a 58-
year-old man with a IIIB fracture of the middle third
of the leg. The defects were covered with a gastroc-
nemius muscle flap, but instead of using a skin graft,
we used a triangular island of skin over the muscle
(Fig. 2). In this technique, the gastrocnemius muscle
flap acts as a transporter for the island of skin (Fig.
2), both of which are rotated together to cover the

defect. The island of skin is irrigated by the muscu-
locutaneous perforators.

The defect to be covered was 9.2 � 4.3 cm in
patient 1 (Fig. 1) and 18.4 � 10.6 cm in patient 2. The
cutaneous triangular island over the muscle was
made with the base toward the fracture and the ver-
tex toward the posteromedial aspect of the leg. The
muscle was severed from the Achilles tendon and
rotated to the defect with the cutaneous island por-
tion over it. The closure was made in the V-Y fashion.5

In the second patient, the defect was so large that the
flap permitted complete coverage of the exposed
fracture, and a turnover flap and skin graft were used
to cover the rest of the soft-tissue defect as well as part
of the donor site.

The gastrocnemius muscle with a cutaneous island
flap is a good alternative to a more complex solution,
such as a microsurgical flap. It is to be used mainly in
large exposed fractures of the leg. The advantages of
this technique are primary closure, faster wound heal-
ing, better aesthetic results, lack of a donor site and its
eventual complications, faster recovery, and a better
functional future (Fig. 3). In case of wound dehiscence,
this kind of V-Y closure permits readvancement.
DOI: 10.1097/01.prs.0000222250.73529.29

Fig. 1. Exposed fracture of the tibia with osteosynthesis
plates.

Fig. 2. Triangular cutaneous island over the gastrocnemius
muscle transposed to the fracture site. Excellent irrigation of the
cutaneous island is visualized.

Fig. 3. Long term postoperative result.
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