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EXTRA-ANATOMICAL RECONSTRUCTION
OF THE OESOPHAGUS

Tvrdek M., Pafko P.°

1Departmen’t of Plastic Surgery, 3rd Medical Faculty
23rd Department of General Surgery, 1st Medical Faculty,
Charles University, Prague, Czech Republic

SUMMARY

The authors present the case of a 53-year-old patient with spinocarcinoma of the thoracic part of the oesopha-
gus. The thoracic part of the oesophagus was resected, and the resulting defect was dealt with in several stages
with regard to complications. First, the stomach was interposed; subsequently, an attempt was made at recon-
struction using the colon and a loop of the small intestine. All these attempts at reconstruction failed, and the re-
sulting condition was oesophagostomy and nutritive jejunstomy. In light of the patient's general condition, past
surgical operations and the size of the defect, a stage-wise extra-anatomical reconstruction using tubed flaps was
made.

ZUSAMMENFASSUNG

Extraanatomische Rekonstruktion der Osophagus

Tvrdek M., Pafko P.

Autoren beschreiben einen Fall des 53 jahrigen Patienten mit einem Stachelzellenkarzinom im Brustteil des Oso-
phagus. Der Brustteil des Osophagus wurde reseziert und der Defekt wurde angesichts der Komplikationen etap-
penweise behandelt. Zuerst wurde der Magen interponiert, dann wurde eine Rekonstruktion mittels des
Grimmdarms und der Dunndarmschleife durchgefuhrt. Alle diese Rekonstruktionsversuche wurden erfolglos und
die Oesophagostomie und Ernahrungsjejunostomie mussten ausgefuhrt werden. Mit Rucksicht auf den Gesund-
heitszustand des Patienten, vorangehende Eingriffe und den Umfang des Defektes, eine extraanatomische Rek-

onstruction durch tubulare Lappen wurde etappenweise durchgefihrt.

Key words: oesophageal carcinoma, oesophagectomy, reconstruction, skin flaps

CASE-REPORT

In a 53-year-old patient with a history of myo-
cardial infarct, aortocoronary bypass, duodenal
stenosis on account of an extramural lipoma and
surgery of restenosis resolved by a gastroen-
teroanastomosis, a spinocellular carcinoma of the
thoracic portion of the oesophagus was diagnosed
in 1997. Resection was performed with interposi-
tion by the stomach and a cervical anastomosis.
The course was complicated by necrosis of the
interposed stomach, which called for its removal
and the implementation of cervical oesophago-
stomy and nutritive jejunostomy (Fig. 1). The
condition was further complicated by associated
cardiac problems, sepsis and respirtory insuffi-
ciency, which called for long-term mechanical
pulmonary ventilation. After stabilization of his
condition, the patient was prepared for recon-
struction of the oesophagus by the colon. He had

this operation in February 1998, but an inade-
quate blood supply made substitution by the co-
lon or a loop of the small intestine impossible.
The operation was finished only by dextrolateral
hemicolectomy. In June 1998 followed a partial
reconstruction of the oesophagus by a loop of the
small intestine, which was interposed subcuta-
neously and ended blind 5 cm above the costal
arch. Further reconstruction by a free transfer of
part of the jejunum was abandoned.

At this stage the cooperation of a plastic sur-
geon was requested. The patient was troubled by
salivary secretion from the oesophagostomy, the
surroundings of which were permanently macer-
ated. Nutrition was ensured by jejunostomy, but
with regard to the marked reduction of the small
and large intestine the condition was assocoated
with imperative diarrhoea.

The length of the defect of the digestive tube
was 31 cm. Because reconstruction by transposi-
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Fig. 1. The patient before reconstruc-
tion, flap outline

Fig. 4. After second stage of reconstruction — anastomosis of
the oesophagostomy with the upper part of the newly created
tube

tion of a musculocutaneous flap from the m. rec-
tus abdominis was not possible due to the use of
the interna mammary arteries during cardiosur-
gery, the authors decided on a stage-wise extra-
anatomical reconstruction with tubed skin flaps.
The plan of reconstruction was also elaborated
with regard to the patient's general condition, to
make the operations untroublesome as possible.
In August 1999 the first stage of the recon-
struction was implemented. From the jugulum to
the level of the costal arch a skin flap 8 cm wide
was circumcised. Its lateral thirds were mobilized
and a tubed flap was created (Fig. 2). The skin
defect which resulted was temporarily covered by
a xenograft and after an interval of two days by
a meshed dermoepidermal skin graft (Fig. 3). The
postoperative course was without any complica-
tions. The subsequent stage of reconstruction,
anastomosis of the oesophagostomy with the up-
per part of the newly created tube, had to be post-
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Fig. 2. The tubed flap created

Fig. 3. The skin defect temporarily cov-
ered by a xenograft

Fig. 5. Final re-
sult after last
stage of recon-
struction — con-
nection of the
distal end of the
created tube
with the blind
intestinal stump

poned because the patient had to have a cholecys-
tectomy and closure of an intestinal fistula on
account of perforating gangrenous cholecystitis.
This stage of reconstruction was started only af-
ter stabilization of the general condition and
proper realimentation of the patient in October
2000. For connection, again tubulization of a skin
flap was used as in stage one. The skin defect was
covered in the same way, i.e. by a dermoepider-
mal graft. The postoperative course was compli-
cated by the development of a salivary fistula
which, however, closed spontaneously within one
week (Fig. 4).

In December of the same year followed the
last stage of reconstruction — connection of the
distal end of the created tube with the blind in-
testinal stump. After a four-week interval the pa-
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Fig. 6. Contrast X-ray examination demostrating deteriorated
patency at the site of upper anastomosis cased by bending

Fig. 7. Contrast X-ray
! . examination demonstra-
‘ ting restored patency

tient was able to ingest liquids and partly also
thin homogenized food (Fig. 5). After another two
months the patency at the site of the upper anas-
tomosis deteriorated at the transition of the cervi-
cal part of the oesophagus and the reconstructed
tube. The deteriorated patency was also con-
firmed by contrast X-ray examination. On its ba-
sis a surgical revision was made, which did not

Acta chirurgiae plascticae

reveal stenosis at that site, only bending which
caused deteriorated patency (Fig. 6). By shorten-
ing the tube at the site of the original proximal
anastomosis, its course was straightened and sat-
isfactory patency was restored (Fig. 7). The
patency and possibility of intake of fluids and
a thin homogenized diet persists.

CONCLUSION

Reconstruction of the thoracic portion of the
oesophagus after its resection on account of carci-
noma by interposition of the stomach, colon or
loop of the small bowel are commonly used proce-
dures. Another possibility, depending on the ex-
tent of the defect, is also reconstruction by a free
transfer of part of the jejunum. A defect of the
oesophagus of 31 em would call for the transfer of
a portion of the jejunum on two arcades of mesen-
teric vessels. The latter possible reconstruction,
although it would be the most physiological, was
out of question with regard to the patient's gen-
eral condition and previous operations. Replace-
ment by a transposed musculocutaneous flap
from the m.rectus abdominis was not feasible due
to the absence of the aa.mammariae internae,
which were used for an aortocoronary bypass. Ex-
tra-anatomical reconstruction by tubular skin
flaps made possible bridging of the defect, free
salivary flow, and the intake of fluids and thin
homogenized food. Nutritive jejunostomy was
preserved. The implemented reconstruction cer-
tainly is not optimal replacement, but under the
given conditions it was perhaps the only possibil-
ity that contributed markedly to an improvement
of the patient's quality of life.
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REDUCTIVE MAMMAPLASTY WITH SUPERIOR-BASED
PEDICLED DERMO-GLANDULAR FLAP: OUR EXPERIENCE

Valeriani M., Mezzana P., Madonna Terracina F. S.

Operative Unit of Plastic Surgery, S. Filippo Neri Hospital, Rome, Italy

SUMMARY

The authors used a reductive mammaplasty technique with superior pedicled dermoglandular flap described by
Lalardrie in 1972 and modified by Lauro. Twenty-eight patients who presented medium to heavy macromasty
were treated. In all these cases the aesthetic result was very satisfactory and major complications, like extended
tissue necrosis, were not encountered.

This method proves safe and effective in cases of significant gigantomasty for the following reason: for the effi-
cient vascularization of the flap, it is possible to carry out significant transposition of the areola-nipple complex
without risk of complications.

This technique can be used in less serious cases in conjunction with other equally easy techniques. Because of its
simplicity, this technique also allows younger, less experienced, surgeons to approach this type of surgery with
the necessary peace of mind.

ZUSAMMENFASSUNG

Brustreduktion mit proximal gestieltem dermo-glandularen Lappen

Valeriani M., Mezzana P., Madonna Terracina F. S.

Die im 1972 von Lalardrie beschriebene und von Lauro modifizierte Methode der Brustreduktion mit dem proximal
gestielten dermo-glandularen Lappen, wurde von Autoren dieses Beitrages angewandt. 28 Patienten mit der mit-
tleren und schweren Makromastie wurden mithilfe dieser Methode behandelt. Hinsichtlich des &asthetischen
Aussehens waren die Ergebnisse bei allen Patienten sehr gut. Komplikationen wie die Nekrose der Gewebe, wur-
den nicht bemerkt. Zur Behandlung von schweren Gigantomastien erwies sich diese Methode als sicher und effiz-
ient. Einerseits ist die GefaBversorgung des Lappens sehr gut, andererseits besteht hier die Moglichkeit
ausgedehnte Transpositionen des areolomamillaren Komplexes ohne Risiko der Komplikationen ausfithren. Diese
Methode kann auch zur Behandlung von leichterer Falle benutzt werden. Dank ihrer Einfachheit kdnnen auch
jungere und weniger erfahrene Chirurge zu dieser Art von Eingriffe schreiten.

Key words: reductive mammaplasty, breast surgery, gigantomasty

The serious aesthetic disadvantage and the
manyfold psychological and physical problems
that characterize women with macromasty, led
surgeons to search for more refined techniques
with the smallest number and size of residual
scars.

The first description of a reductive mam-
maplasty in the literature dates back to 1669 and
it is ascribed to Durston (3).

We must wait until 1957 to have a description
of a modern technique that revolutionized reduc-
tive breast surgery: Arié proposed a total skin
and gland resection on the inferior pole, a lifting
of areola-nipple complex on a superior pedicled
flap and a single vertical scar (1).

The limit of this technique is its indication
only for the treatment of medium hypertrophies.

In 1970 Lassus described a superior-pedicle
technique with a single vertical scar, referring to
the technique described by Arié but extending the
indication also to pronounced macromasty, with
an extension of the vertical scar beyond the sub-
mammary sulcus when necessary (9); particularly
in major hypertrophies, Lassus combined Ari¢’s
vertical scar philosophy with a lateral areolar
vascular flap according to Skoog’s method (2).

The limitations of this technique are the ex-
treme projection with a cone shape of the breast
and the excessive length of the vertical scar. An-
other limitation of the single vertical scar tech-
niques is the intra-operative difficulty of setting
the limits of the glandular resection differently
from the inverted T techniques, as the tissue re-
section is central and posterior in most cases.
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Tab. 1. The “ten S” rule The Lassus technique was further developed
by Lejour, who used it in conjunction with lipo-
giﬁ%ﬁg Is)%g%%ggggEDURE suction to further improve the shape of the breast
SPEEDY PROCEDURE (11).
SAFE PROCEDURE The inverted T scar technique allows for bet-
ggl:ggrgg’l&%i%ESERVED ter planning of the amount of tissue removal,
SMALL BREAST a smaller projection of the breast effects with
SYMMETRY a significant improvement in the definitive shape,
Sgﬁgﬁhl}gs}%m and no extension of the vertical scar, which in an
age in which bikinis are the rage would be quite
limiting. There are many sur-
gical procedures that use this
type of scar.

The first description of an
inverted T scar technique with-
out detachments of cutaneous
flaps was made by Pitanguy in
1959 (12). Strombeck described
in 1960 another inverted T
technique, allowing a wide
glandular resection with a safe
nipple transposition (14).
Skoog, in 1963, showed the im-
portance of dermal vasculari-
zation of the areola and pro-
posed a transposition of the
areola-nipple complex on a lat-

Fig. 1. Description of the surgical technique
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eral dermal flap with a total resection of skin, fat
and gland, suturing with a T scar (13).

The classification of reductive mammaplasty
techniques is based on the kind of scar and on the
kind of vascular flap used for the transposition of
the areola-nipple complex (2).

According to American authors (2), when
choosing the technique for a reductive mam-
maplasty, the fen S rule must be taken into ac-
count (Tab. 1).

The operation has to be done in one session
only to save the patient the stress of a double
operation and an adequate volume reduction
must be done; the technique must to be quick and
easy for younger surgeons too and must be safe
for the patient; the tactile sensitivity of the nipple
has to be preserved as much as possible, the
shape must be as natural as possible and the
breast symmetrical; the result must be durable
and the scars must be limited.

Taking into account these general principles
we adopted, especially with patients who pre-
sented with major mammary hypertrophy, a re-
ductive mammaplasty technique with a superior-
based mono-pedicled flap and an inverted T scar
with the horizontal part limited as much as possi-
ble, as described by Lalardrie in 1972 (8) and
modified by R. Lauro (10).

DESCRIPTION OF THE TECHNIQUE

Prior to starting the operation, the patient is
subjected to a precise clinical investigation and
a complete set of blood exams in order to evaluate
her general health and to assess the mammary
parenchyma. In this way a significant reduction
of the pre-operative risk and optimal planning of
the surgery to be done are achieved.

Before the patient is anaesthetized, pre-op-
erative drawings are made while keeping the pa-
tient in an orthostatic position. This is a funda-
mental step in the surgical procedures for reduc-
tive mammaplasty, because when the patient is
put in a supine position, we have a complete loss
of the anatomical ratio and without the drawings
we could not plan the amount of tissue removal.

The first step is tracing a sign on the jugulus
and marking two points 7-9 cm away from that
sign along the clavicular line. From these 2 points
a line is drawn, which crossing the nipple reaches
the submammary sulcus (Fig. 1).

The new position of the areola-nipple complex
is marked along this line at a distance of 19-22
cm from the jugulus, according on the physique of
the patient.

Around this point we draw an ellipse that in-
cludes all the existing nipple-areola complex.
Then, we mark the point of intersection between
the line that extends from the clavicula to the
submammary sulcus and the ellipse, which we
call A, and starting from this point we mark two
other points on the ellipse at a distance of about

6 cm measured on the drawing of the ellipse it-
self, A’ and A” (Fig. 1).

Starting from these two points we trace two
lines reaching the point of intersection between
the vertical line descending from the clavicula
and the line representing the inferior margin of
the breast.

In order to trace these two lines breast can be
moved, first to the middle and then to the side,
otherwise the breast can be pinched in just one
move, in order to assess the amount of tissue re-
moval as best as possible.

Along these two lines we trace, at a distance
of 5 em from A’ and A”, two further points repre-
senting the top of the two flaps that will be closed
togheter in the middle of the submammary sul-
cus, B’ and B” (Fig. 1).

The first operative session consists in making
the periareolar incision respecting the dermis.

Later, still respecting the dermis, we go on
with the incision of the ellipse drawn around the
nipple and with the removal of the epithelium.

Once we have finished with this phase, we
proceed to a deep incision of the margins of the
shield on the inferior pole, paying attention not to
reach the muscular fascia in the middle; in this
way the gland, the fat and the skin are com-
pletely removed.

Afterwards we prepare the superior pedicled
flap, with which the areola-nipple complex will be
moved, using the separation of the ellipse from
the rest of the gland, keeping a thickness of about
2 cm, until we reach the B’ and B” points (Fig. 1).

During the second operative session, at first
we pass a 0/0 nylon stitch between the top of the
ellipse and the top of the areola, which is moved
in the superior pole using a “S” folding of the de-
epitheliazed flap.

Still using 0/0 nylon, the two points we had
marked on the ellipse are connected with each other
and also the two points marked on the margins of
the shield sculpted on the inferior pole; these two
points are also connected to the middle point of
the submammary sulcus.

Then we place two multi-holed drains, on the
side of the thorax, underneath the flaps. At the
end of the operation these drains will be con-
nected to two containers in continous aspiration.
We remove the two remaining “dog’s ears” accord-
ing to the usual method.

We complete the surgery by putting in some
reabsorbable Vicryl 2/0 supporting stitches in
order to connect the middle and the lateral glan-
dular-adipose flap and suturing the skin using
intradermal sutures made of Nylon 3/0. The peri-
areolar incision is sutured using a continous
suture.

After we have controlled the efficiency of the
vascularization of the areola-nipple complex, we
dress the breast using 2 c¢cm paper Micropore®
(8M) plasters, in order to create a light, adhesive
support.

112

Acta chirurgiae plascticae




Fig. 2. Preoperative (A) and six month postoperative (B) view of a patient (front)

Fig. 3. Preoperative (A) and six month postoperative (B) view of a patient (lateral)

Fig. 4. The limited extension of the scars immediately after

surgery

The drains are removed dur-
ing the second or third day after
the operation, and the sutures
are removed about 15 days later.

METHODS AND MATERIALS

28 patients, presenting with
medium to heavy macromasty,
were treated. The average fol-
low-up of the patients lasted 20
months.

RESULTS

In all the cases, the aesthetic
results were very satisfactory,
both for the small extension of
the scars and for the shape of
the breast (Figs 2—4).

The patients were particu-
larly satisfied with the consis-
tency of the breast. We did not
encounter any major complica-
tions like extended tissue or nip-
ple necrosis, and only in one case
did we encounter a partial ne-
crosis of the areola because of
flap stress, in a heavily smoking
patient, and with a complete
“restitutio ad integrum” in quite
a short time.

DISCUSSION

As Georgiade and other
authors have written, an “all
seasons” reductive mam-
maplasty technique is not avail-
able. Several techniques have
been described, and each one
has its own advantages and limi-
tations (5).

Fig. 5. The flap
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Recently, during the 1998 annual meeting,
members of the American Society of Plastic and
Reconstructive Surgery questioned the role of
various techniques available for reductive sur-
gery of the breast, spoke in favour of inverted “T”
techniques rather than in favour of single vertical
scars, and showed a preference for methods of
nipple transposition using a central- or inferior-
based pedicle (6).

Our goal was to demonstrate the simple exe-
cution and good aesthetic results of a less-used
technique, which employs a superior-based
dermo-glandular pedicle in order to preserve the
vitality and sensitivity of the areola-nipple com-
plex.

There is no doubt that one of the major com-
plications in reductive mammaplasty is damage
to the nipple vascularization (7). An exhaustive
study of the vascularization of the breast, made
by Marcus (4), showed the main sources of blood
perfusion are the arteria thoracica lateralis and
the arteria perforantes coming from the arteria
mammaria interna.

Arteriae perforantes coming from the arteriae
intercostals, in the inferior pole of the gland, play
a less important role.

Moreover, the closer the branches of the arte-
ria mammariae internae and the arteriae thora-
calis lateralis approach the areola-nipple com-
plex, the more they come to the surface, so that
they create a periareolar terminal anastomotic
bed.

The width of the superior-based pedicle, pre-
pared according to the technique we use, allows
for the preservation of a vascular bed that is
more than enough to allow the flap’s vitality even
in cases of significant transposition.

As could happen in very pronounced macro-
masties, the very superficial course of the arteries
on which our flap is based also permits it to be
thinned significantly, helping us in reducing the
breast as much as possible (Fig. 5).

Advantages of the described technique are:
the aesthetically pleasing shape of the reduced
breast, in conjunction with the smallest possible
extension of the horizontal scar; the chance for
a significant reduction of the breast without any
risk; maintenance of the high projection of the
breast; the preservation of nipple sensitivity,
even in cases of large shifts of the areola; and the
absolute vascular independence of the flap, even
in cases of flap stress. In fact, cutaneous or glan-
dular necrosis, so extensive that it could deeply
change the shape of the brest, would never occur.

The main limitation is the impossibility of re-
storing normal lactation because of the amputa-
tion of milk ducts, which occurs during the sepa-
ration and the reduction of the dermo-glandular
flap.

In our opinion the simple execution and the
safety of this technique also permits younger and
less experienced surgeons to approach such im-
portant surgery with the necessary peace of
mind.

CONCLUSIONS

The techniques that prove safe and effective
for the solution of this kind of problem are many.

Breast reduction using a mono-pedicled, supe-
rior-based flap proves a safe technique in serious
gigantomasties. In fact because of the efficiency of
vascularization using this type of flap, there is no
need to be concerned about necrosis, not even in
longer transpositions.

This technique can give very good results,
also in medium hypertrophies, in which it is used
in conjunction with other equally easy techniques
(Arie, Lassus etc.)
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THE SURGICAL TREATMENT OF POST-LARYNGECTOMY
PHARYNGOCUTANEOUS FISTULAE

Cunha-Gomes D., Kavarana N. M.

Department of Plastic and Reconstructive Surgery,
Bombay Hospital Research and Medical Center, Mumbai, India

SUMMARY

The repair of large post-laryngectomy pharyngocutaneous fistulae presents a challenge to the plastic surgeon.
The radial forearm flap is ideally suited for the reconstruction of these large fistulae.

With the help of a case report, this article highlights the eticlogy and management of large post-laryngectomy

pharyngocutaneous fistulae.

ZUSAMMENFASSUNG

Behandlung von pharyngeokutanen Fisteln als Folgen der Laryngektomie

Cunha-Gomez D., Kavarana N. M.

Behandlung von pharyngeckutanen Fisteln, die nach der durchgefthrten Laryngektomie aufkamen, stellt eine Auf-
forderung fur plastischen Chirurg dar. Zur Behandlung solcher grosser Fisteln ist der radiale Unterarm-Lappen am
besten geeignet. Anhand einer Kasuistik sind in diesem Beitrag die Ethiologie und Behandlung von pharyngeoku-

tanen Fisteln diskutiert.

Key words: pharyngocutaneous fistulae, bipaddled radial forearm flap transfer

The incidence of pharyngocutaneous fistulae
after laryngopharyngectomy surgeries ranges
from 12.5 to 37 percent (1, 2). It not only prolongs
hospital stay but also delays further treatment
required for cancer control. Their reconstruction
is a challenge for both the surgeon and the pa-
tient. On the part of the patient, understanding of
the problem and patience are key points in the
successful closure of fistulae.

CASE REPORT

A 65-year-old man radiated for a squamous
cell carcinoma of the larynx, underwent
a laryngectomy for a recurrence of the same
lesion. A primary closure of the pharynx was
done during that surgery. A large breakdown of
the suture line and skin necrosis ensued. A tra-
cheostomy tube was inserted into the trachea and
the bulb intermittently inflated to prevent aspira-
tion of saliva that trickled into the trachea
through the necrosed posterior wall (Fig. 1).
A feeding jejunostomy procedure was done, and
dressings were carried till the patient was ready
for surgery (8 weeks).

A bipaddled radial forearm flap was planned;
the skin was scarred and stiff from previous sur-

gery and radiation. The mucosal defect was recre-
ated, and the inner paddle was inset into this
defect. The forearm fascia taken in excess on one
side was used as filler between the pharynx and
the trachea in the lower part of the wound. The
second paddle of the transfer was folded over to
reconstruct the skin defect.

The donor vessels used were the transverse
cervical artery and external jugular vein. A revi-
sion of the venous anastomosis was required
within 24 hours of surgery as the suction drain
migrated and obstructed the vein at its base. Af-
ter this recovery was uneventful. A small leak on
the right side healed spontaneously within
a week. A conray swallow done post-operatively
indicated a smooth passage of dye into the oe-
sophagus and stomach (Fig. 2). Once oral feeds
were started, the jejunostomy tube was removed.
One year after surgery, the flap is well settled
and the patient is on a soft diet (Fig. 3).

DISCUSSION

Various authors have cited the etiology of
postlaryngectomy pharyngocutaneous fistulae.
The chief among them are: preoperative radia-
tion, shortage of tissue and poor technique (1-12).
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Fig. 1. Preoperative photograph of pa-
tient with a large post-laryngectomy
pharyngocutaneous fistula

Tissue shortage is the prime cause of a break-
down of the pharynx, which has been primarily
closed. For adequate tumor excision, a cuff of nor-
mal pharyngeal mucosa is removed along with
the tumor. The maximum tension occurs in the
region of the 3-point stitch, which approximates
the lateral pharyngeal walls and the base of the
tongue (1, 11). The presence of the nasogastric
tube, strong swallowing force and a tight closure
are the causative factors for a mucosal break-
down.

Once this happens saliva tracks into the
wound contaminating the field. This causes a fur-
ther breakdown now due to the combination of
infection and secondary devascularization. Other
sequale like skin flap necrosis, vessel blowout (ca-
rotid, superior thyroid, transverse cervical) and
leakage of saliva into the trachea (aspiration)
may ensue. This is compounded by poor tissue
healing due to preoperative radiation and or hy-
poproteinaemia.

MANAGEMENT OF
PHARYNGOCUTANEOUS FISTULAE
Pharyngocutaneous fistulae are initially

treated conservatively. This allows the tissues
around the fistula to mature (less oedematous
and inflamed). If any surgical procedure is car-
ried out prior to maturation of the surrounding
tissues, a certain breakdown can be predicted.

CONSERVATIVE TREATMENT

This includes:

. Nasogastric or jejunostomy tube feeding: Hy-
poproteinaemia and reversal of the albumin-
globulin ratio has to be corrected prior to de-

Fig. 2. Postoperative conray swallow
showing free flow of dye going into the
cervical oesophagus

Fig. 3. Postoperative photograph showing

a well-healed bipaddled radial forearm

microvascular transfer used for pharyn-
gocutaneous fistula reconstruction

finitive fistula closure. Adequate replacement
of calories, protein, vitamins and minerals is
a priority. Transfusions may be required to
raise the haemoglobin level.

2. Wound drainage: If a suction drain is present
it should be removed or else it would draw
more saliva into the operated filed. A corru-
gated soft drain, placed such that it directs
the discharge to the lateral aspect of the neck,
should replace this. An antibiotic solution
should be frequently used to wash out the
skin flaps.

3. It the wound drainage is found to trickle into
the trachea either from its mouth or via its
posterior wall, then a double balloon tra-
cheostomy tube will need to be inserted.

4. A pressure dressing over the anterior part of
the neck, along with the above conservative
treatment, helps to seals off small to moder-
ate fistulae.

SURGICAL TREATMENT

Timing of the surgery is important. Surgery is
planned only after tissue inflammation and infec-
tion have settled down. Any attempt to carry out
surgery before this is fraught with a chance of
breakdown of the suture lines. This is even more
evident when preoperative radiation has been
given.

Principles of fistula closure are the same as in
other areas of the body.

1. The distal passage (oesophagus) should be
patent. It is prudent to rule out a recurrence
in the cervical oesophagus especially in bulky
tumor excisions.
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. As far as possible scarred and heavily radi-
ated tissue should not be utilised as local
flaps.

. A closure in 2 layers is mandatory.

. The suture lines of the 2 layers should not lie
one on top of the other.

. The inner lining of most fistulae could be de-
veloped from turned down flaps from the edge
(see Fig. 1). This may be difficult if the skin is
stiff and unyielding due to preoperative radia-
tion.

In small and moderate fistulae, a local flap

could be used for skin closure (see Fig. 2). In

larger fistulae a regional flap brings in new,
vascularized tissue.

. The regional flap chosen should be thin so as
not to bulge and obstruct the tracheal opening
when the neck is flexed.

Regional flaps — deltopectoral (1, 6), pectoralis
major (9, 11, 12), deltopectoral and pectoralis ma-
jor myocutaneous flap (14), island forehead flap,
sternomastoid flap (10, 11, 13), latissimus dorsi
flap (11, 12) — have been used for reconstructing
these defects. The deltopectoral flap is a 2-staged
procedure, while the pectoralis major and latis-
simus dorsi transfers can be very bulky for the
anterior aspect of the neck, especially if the flap
is folded. The forehead island and sternomastoid
flap may not be of adequate dimensions to resur-
face a large defect, especially in a post-irradiated
patient.

Tab. 1. Causative factors for pharyngocutaneous fistulae
post laryngopharyngectomies

Preoperative factors:

1. Preoperative Radiotherapy

2. Poor nutrition — hypoproteinaemia

3. Preoperative tracheostomy with neck skin inflammation
and infection

Intraoperative factors:

1. Large tumor size: Concomitant radical neck dissection
2. Tissue shortage: Poor assessment, tight closure of pharynx
3. Suturing technique: Interrupted versus continous
sutures, strangulation of mucosal edges, use of catgut
for mucosal closure versus vicryl
. Tissue handling: Excessive use of cautery, devasculariza-
tion of mucosal edges
. Wound drainage: Suction drainage versus non-suction
drains
. Tissue rest: Swallowing, tongue movements

Bipaddled faciocutaneous microvascular
transfers (free forearm and free lateral arm flaps)
are single staged, well suited for reconstruction of
these defects (see Fig. 3). They are thin and con-
form to the subtle contours of the face and neck
(15). The radial forearm flap has a long pedicle,
which can reach non-radiated vessels in the lat-
eral aspect of the neck, for anastomosis. Its use in
primary pharyngeal replacements is extensively
reported and has been found to be a safe and reli-

able method of reconstruction. The donor defect,
though a significant disadvantage, is a small
price to pay for the correction of this complex de-
fect.

Above all, pharyngocutaneous fistulae may be
prevented if their etiology is kept in mind. Tissue
supplementation in the form of a vascularized
flap, especially in post-radiation cases, would pre-
vent the occurrence of large breakdowns and de-
bilitating fistulae.

Tab. 2. Surgical treatment of pharyngocutaneous fistulae
post laryngopharyngectomies

Conservative Treatment Operative Treatment

Small fistulae Moderate and large
fistulae
Mature tissues

Leak into the trachea

Till surrounding tissues “mature”—
Poor general condition

Tab. 8. Operative strategy for pharyngocutaneous fistulae

Guidelines:

1. Rule out distal narrowing, stricture and recurrence

2. Two layer closure: inner layer preferably mucosal or local
turn-over flaps

3. Suture lines should not overlap

4. If the neck skin is scarred, vascularized tissue should be
“imported” to the defect

Small fistulae:

Inner layer: Turn-over flap
Outer layer: Rotation/Transposition neck flap

Moderate or large pharyngocutaneous fistulae:

Local flaps: Turn-over flaps
Regional flaps: Deltopectoral flap, pectoralis major flap
Free microvascular transfers:

Radial forearm transfer (bipaddled)

Lateral arm transfer

Tab. 4. Ideal flap for pharyngocutaneous fistula closure

. Should be bipaddled, dependable, long vascular pedicle
. Mucosal inner lining

. Thin - conform with the aesthetics of the neck

. Should not cover the tracheostome

. Suture lines should not overlap
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PERMANENT SEQUELAE AFTER BURNS AND TESTED
PROCEDURES TO INFLUENCE THEM

Bléha J.

Prague Burn Centre, Faculty Hospital Kralovské Vinohrady,
Charles University, Prague, Czech Republic

SUMMARY

Although permanent sequelae of deep burns always persist, they can be very favourably influenced if we start
soon after the injury. There are several possibilities: very early rehabilitation by positioning and supports prevents
the shortening of tendons and ligaments surrounding the large joints and thus reduces post-traumatic oedema.
By selecting the correct surgical technique at the right moment, we achieve an optimal course of healing and scar
formation. Great attention must be paid to infection and its prevention. After healing it is important to apply com-
pressive aids soon, preferably in combination with silicone and similar materials. For lubrication it is better to use
creams with a high water content. Ensure the optimal mental well-being of affected patients. If the patient com-
municates well, do not hesitate to use psychoanalytic methods to reduce emotional and verbal blocks related to
the injury.

ZUSAMMENFASSUNG

Bewidhrte MaBnahmen zur Verminderung der Dauerfolgen von Verbrennungen
Bldha J.

Die Dauerfolgen von tiefen Verbrennungen kann man vermindern, falls die entsprechende MaBnahmen unmittelbar
nach dem Unfall getroffen werden. Es gibt mehrere Moglichkeiten: durch eine fruhzeitige Rehabilitation mittels
Lageanderungen und Unterlagen kann man der Verkurzung der Sehnen in der Umgebung der grossen Gelenke
vorbeugen und die posttraumatische Anschwellung vermidern. Optimaler Verlauf der Heilung und Vernarbung
kann durch die Wahl der geeigneten Operationstechnik und der Operationszeit erreicht werden. Von grosser
Wichtigkeit ist die Vorbeugung gegen einer Infektion. Unverweilt nach der Abheilung sollten die Kompressionsmit-
tel, am besten in Verbindung mit den Silikonen oder dhnlichen Materialien appliziert werden. Die Haut sollte lieber
mit den Kremen mit hohem Wassergehalt gesalbt werden. Psychische Behaglichkeit der behinderten Patienten
sollte beachtet werden. Bei den gut kommunizierenden Patienten kann die Psychoanalyse verwendet werden, um
die mit dem Unfall verbundene Emotionen und Verbalblocke zu reduzieren.

Key words: deep burns, scars, rehabilitation, compressive therapy, lubrication, psychotherapy, psycho-
analysis

In the treatment of patients with burns we
must be interested from the onset in permanent
sequelae of the burns and therapeutic procedures.
The latter accompany the patient in later life and
sometimes influence his further existence in
a significant way. Serious burns are not such
a frequent injury and with regard to the fact that
the appearance of the affected areas is influenced
not only by the injury proper but also various
therapeutic activities leading to its healing, it is
advisable that the patient should be treated in
a specialized department. According to our expe-
rience attempts at conservative or surgical treat-
ment of burns by health professionals who have
no practice in this field distort the statistics of
successful treatment and are associated with
multiple technical complications and frequently

with infections of the affected area. Every compli-
cation protracts treatment, has a negative impact
on the health and mental state of the patients
and causes deterioration of the prognosis of per-
manent sequelae.

Superficial burns, i.e. burns grade I and su-
perficial burns grade II, usually do not leave any
permanent sequelae, in the worst case only minor
irregularities in the skin pigmentation (Fig. 1).
Deeper and deep burns, i.e. those of grade II and
111, leave sequelae. In general it may be stated
that the deeper the thermal injury or the deeper
tissue structures succumb to necrosis, the more
serious the permanent sequelae. The appearance
of the surface after healing depends on a series of
interconnected factors.
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The reaction to burn injuries is very individ-
ual. The range of resulting scars is so different
that in some patients we may speak of hereditary
predispositions for the formation of unfavourable
external scars, while in others despite compli-
cated treatment only minor or negligible perma-
nent sequelae develop. Regardless of these ex-
treme cases the great majority of patients reacts
by visible and obvious scars, which differ as to
their character not only in different patients, but
in extensive affections we can observe a different
development of scarring in different parts of the
body. In investigating the causes of this remark-
able phenomenon it is important to follow the
case-history day by day, the procedures day by
day and follow up the course of treatment with all
complications that occurred. If we process in this
way a sufficient number of cases, we shall obtain
data that indicate what benefits patients as re-
gards permanent sequelae and what does not.

As has been already mentioned, we must take
into account a certain inborn predisposition for
scar formation. Furthermore, permanent se-
quelae depend on the amount of thermal energy
absorbed by the affected tissue. We cannot simply
evaluate the depth of the burn according to the
general three-grade classification. The latter
serves only to orient and to express the grade of
the burn as it appears on macroscopic inspection
during the initial evaluation and subsequent de-
velopment. It provides, however, only limited in-
formation on the amount of absorbed heat.

For example, a burn after exposure to an elec-
tric arch without concurrent passage of current
seems very deep during the first hours (Figs 2, 3).
In addition to the charring of the epidermis and
contamination of the surface by oxides of dis-
persed metals from the conductor, it does not dis-
play any signs of vitality during tests of so-called
capillary return or tactile sensitivity. If, however,
we cool such an affected area for a sufficiently
long period and treat it subsequently by a suit-
able conservative technique, we find as a rule
that a superficial or grade II burn is involved, al-
though it appeared at first as a deeper burn. Per-
manent sequelae are as a rule of minor nature
despite a temperature of the electric arch of about
3000 °C. The cause is the very short-term action
of a very hot flash. Its duration is several seconds
or fractions of seconds. The immense energy is
exhausted on the superficial skin layers, when
the corneal layer gasifies and evaporates, the epi-
thelium carbonizes and loses all cellular water
and along with it also a substantial part of the
energy of the arc, and the small remanent of ther-
mal energy more or less damages the surface of
the corium and the subpapillary capillary plexus
of the corium. (Water has an exceptional capacity
to absorb thermal energy during evaporation).
From the preserved adnexa the area epithelizes
easily, and the superficially damaged corium en-
sures during the stage of scarring a sufficient
firmness; the development of adverse scarring is

rare. In the worst case irregular coloration occurs
due to impaired pigmentation after healing of the
area.

In cases of burning of a patient’s hand by
water with a temperature of ca 80 °C during an
epileptic fit, and where the exposure lasted sev-
eral minutes, a very serious affection of superfi-
cial and deep layers occured (Fig. 4). The scald,
which at first appears very favcurable, deepens
during subsequent days, and after several days it
is found that the area will not heal without surgi-
cal intervention. The permanent sequelae are as
a rule quite serious, and rehabilitation is difficult
and prolonged. Thus a detailed history of the in-
jury is very important. From what has been said,
it ensues that for the severity of permanent se-
quelae the extent of tissue damage is important,
in particular of the corium and other more deeply
situated structures.

Repeatedly we can observe that if, after
a burn or surgery during collection of an auto-
graft, a certain borderline of the skin is passed,
a hypertrophic scar develops (Fig. 5). This is
a very important finding for surgical practice and
the prognosis of scars. The cause is the cicatrical
loss of firmness of the skin in the area of the
corium. From practice it is known that after
penetrating 1/2—2/3 of the thickness of the corium
when collecting a graft, there is very slow healing
of the site and almost always the development of
a hypertrophic scar. The value of taking off
a limital graft unfortunately cannot be expressed
in mm because the corium is not of equal thick-
ness in all parts of the body surface, and more-
over there are great interindividual differences in
the reaction of individual patients. If we trans-
plant a small infant during the first months after
birth, the skin is so thin that the optimal
autotransplant varies as to its thickness at the
borderline of the technical possibilities of derma-
tomas. The same applies to old patients, chroni-
cally sick patients or those treated for prolonged
periods with corticoids. There we have to take
into account natural atrophy of the epidermis,
moroever influenced by corticotherapy, and the
concurrent rapid deterioration of dermal adnexa
causes a deterioration of spontaneous epitheliza-
tion at the donor site. This can be partly avoided
by taking primarily a more extensive portion of
skin than needed to cover the defect, and the su-
perfluous graft is returned to the donor site,
meaning that we transplant it again. The result-
ing effect is very favourable. The area heals
quickly and remains almost smooth, without hy-
pertrophy.

We cannot omit the necessity of correctly esti-
mating when to leave the surface to epithelize
spontaneously and when to use a surgical ap-
proach. This should be the decision of specialists
who are adequately experienced in transplanta-
tion technique. Unfortunately, we frequently wit-
ness neglected deep burns left to heal spontane-
ously with subsequent development of a mutilat-
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Fig. 1. The scald on the back was deep, on the shoulder more
superficial. The sharp borderline between the different types
of affection is of interest — where the magic borderline at the
level of the corium was passed. On the shoulder there will not
be any permanent sequelae, on the back impaired
pigmentation.

ing hypertrophic scar that frequently disinte-
grates secondarily. In its high, tough fibrous
structure there are very few suppressed imma-
ture and non-differentiated vessels that are easily
closed, and the whole area which they supplied
becomes necrotic. In rare instances we also en-

Figs 2 and 3. Burns by an electric arc seem very deep at
first, requiring necrectomy and autotransplantation. After
correct cooling the condition improved to such an extent that
the areas will heal without surgery. Impaired skin
pigmentation may be a permanent consequence.

counter in these scars a malignant reverse, and
an urgent operation is then life saving (Fig. 6). In
reconstruction of inveterate scars the whole area
must be excised and replaced by a sound auto-
graft as should have been done much earlier. The
other extreme are unnecessarily transplanted su-
perficial burns of the deeper grade II to shorten
the patient’s hospitalization. This can be done
shortly after admission to treatment when it is
already obvious which parts will heal spontane-
ously and which ones would cause problems, but
this has to be done professionally with regard to
the depth of the injured tissue and the defect has
to be covered by a very thin graft which contains
only epithelium and the pars papillaris of the co-
rium. We have to realize that by using a dermo-
epithelial graft we cover the crevices of vital
adnexa in the lower part of the burnt corium, and
those will resume activity after 2-3 weeks. If
their outlets are covered by a strong and incorpo-
rated autograft, the secretion cannot escape
freely and retention cysts develop (Figs 7, 8). The

Fig. 4. Prolonged exposure to 80 °C water during an epileptic
fit led to damage of the deep layers in the subcutaneous
layer. Healing is prolonged, complicated, oedema persists
despite compressive therapy, which prevents rehabilitation
of minor joints of the hand.

Fig. 5. The same reaction as after a burn can be observed at
a donor site. After passing a certain limit when taking a skin
graft, hypertrophy of the scar may develop while the more
superficial borders do not hypertrophy. We think that in both
instances the cause of an excessive reduction in the firmness
of the skin at the donor site of the graft is an excessive
reparative response of the organism.
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latter are infected secondarily, abscesses develop,
treatment becomes complicated an the patients
are not satisfied. In the permanent sequelae then
the influence of infection and a strong overlap-
ping autograft potentiate each other. The solution
is again correction either by adjustment of sur-
faces or intense compressive therapy during the
initial weeks after healing (Fig. 9a).

An adverse aesthetic effect is aroused also by
transplants with a coloration markedly different
from the surroundings (Fig. 9b). We observed re-
peatedly that if we take an autograft of the full
thickness of the skin from the inguinal area and
place it in an area irradiated by sun (face, neck,
hands), excessive pigmentation of the graft devel-
ops and the patient is stigmatized more by a dark
spot at a visible site than by the originally un-
even but light scar. (A very useful experience is
a visit to a nudist beach where we can see clearly
why the groin provides pigmented grafts). It is
important to choose carefully from where we se-
lect the graft and where we want to transfer it.
On the face the most favourable effect is produced

Fig. 6a. Older hypertrophic scars necrotize as a result
of ischaemisation; they disintegrate and frequently become
infected. In the picture: an abscess in the scar with
a capillary drain.
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Fig. 6b. Repeated disintegrations of hypertrophic scars lead
to chronic irritation, which may undergo malignant reversal.
In the picture: a carcinoma in the scar after scalding of the
skin 50 years previously.

by grafts from the inner area of the arm, al-
though their thickness is not quite identical.

As has been already indicated, a serious prob-
lem is infection. The loss of the epidermis opens
a wide field of action for exogenous (mainly aero-
genic) infection (Fig. 10). Although during the
first hours the burnt area is sterile due to the
release of cellular immunoglobulins, their activity
is soon exhausted, and if from the capillary walls
sufficient amounts of fibrin effuse into the devel-
oping bullae we have to foresee an infection. In
addition to aerobic microorganisms — in particu-
lar Sapht. aureus — also saprophytic bacteria
from skin adnexa are involved, and therefore it is
important to perforate in time the bullae which
develop and evacuate their contents. If we leave
the detached epithelium on the burnt surface as
a suitable biological cover we can do so only for
a period of 3—5 days after the injury. If we do not
remove it after this period, saprophytic infection
and deepening of the burn occurs. In extensive
burns there is moreover the influence of acute
shock due to burns. As a result, intestinal bacte-
ria pass across the endothelial barrier into the

Figs 7 and 8. An originally not very deep scald of the chest,
which was unsuitably excised and covered by a very thick
autograft. The covered adnexa led to the formation of cysts

and abscesses. The borders of the thick graft with epithelium
beneath them necrotize and separate.
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circulation and necroses become infected by the
haematogenic route from the transitory zone be-
tween vital tissue and necrosis. When evaluating
scars in deep burns in relation to the early infec-
tion during treatment, Staphylococcus pyogenes —
aureus is most malignant as well as the now
rather rare Streptococcus pyogenes - beta
haemolyticus. Staphylococcus pyogenes is fre-
quently combined with other bacteria which po-
tentiate its adverse effect by their toxins. The lat-
ter are particularly bacteria of the intestinal mi-
croflora — Pseudomonas aeruginosa, enterococci,
Enterobacter, Proteus and Escherichia coli. In
very deep injuries, in particular after high ten-
sion electric current injuries, in exceptional cases
the anaerobic flora of Clostridia is also found.
Their effect on scarring is difficult to evaluate
due to the rare occurrence of the infection and the
generally mutilating and frequently loss involv-
ing injuries.

Thus if we summarize factors that cause the
development of adverse scars after burns, they
are as follows:

Fig. 9a. Unprofessionally performed autotransplantation of

area IIb with a very thick graft, which morover has a coarse

network on a visible part of the body. The patient attended

the Burns Clinic for a reparative operation: the whole graft
was removed and the area was evened out.

Fig. 9b. Markedly hyperpigmented autograft, taken in the
groin and inserted after excision and release of scars on the
palm. If such a transplant is placed in the face, it is fre-
quently more striking than the scar which it replaces.

a) burns grade IIb and III in general,

b) burns with prolonged exposure to the ther-
mal agent (hot rolling press, loss of consciousness
during the action of heat),

¢) unsuitable surgical technique,

d) infection of injured area in particular by
Staph. pyogenes,

e) patient’s disposition to develop hypertro-
phic scars and, last but not least,

f) mental factors ensuing from the situation
under which the injury occurred and the type of
patient.

The latter and hithero not yet discussed cir-
cumstances must be elucidated in more detail.

A very important fact is the type of patient
who suffered the injury. If he or she is a so-called
biophil-oriented person with an optimistic ap-
proach to serious life events and confidence in the
attending staff, the resulting scars will be very
acceptable and rehabilitation will cause no prob-
lems. The affected patient usually will not need
any subsequent surgical operations to optimalize
function and appearance; the scars will stabilize
rapidly and without complications. Many of these
patients do not have to use even special compres-
sive devices although deep injuries with auto-
grafts of the skin were involved.

According to our experience, very acceptable
permanent sequelae are also seen in patients
with social problems, those with a tendency to-
wards chronic alcoholism, in particular if the in-
jury occurred in a state of inebriation, and also
patients who regularly take so-called hard drugs.
Also in mentally ill patients who caused their in-
jury during a suicide attempt, we usually do not
encounter serious problems during scarring and
stabilization of scars. As regards permanent se-
quelae among the group of suicides, those pa-
tients are best off who meant their attempt as
a demonstration to achieve some objective and
were, according to their own opinion, successful

Fig. 10. Unsuit-
ably treated su-
perficial burn
that is easily in-
fected and sub-
sequently deep-
ens. It is useful
to remove fibrin
bullae by the
3rd-5th day after
a burn and cover
the areas by an-
other  suitable
cover. Fibrin be-
neath the bulae
is a cultivation
medium for sap-
rophytes in the
adnexa and
aerogenic infec-
tion — most fre-
quently Staphy-
lococcus  pyoge-
nes — aureus.
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in their activity: the target was achieved, the un-
bearable situation was resolved.

REHABILITATION OF PATIENTS WITH
BURNS

Rehabilitation after burns is divided into two
basic groups: physical rehabilitation, psychic re-
habilitation.

Physical rehabilitation serves the maxi-
mum maintenance of the mobility of the patient’s
joints to preserve muscular function. We can di-
vide it into early and late rehabilitation.

Mental rehabilitation is focused on the pos-
sible optimal reintegration of the patient into so-
ciety with a clear perspective of future work and
social integration. And similarly as in physical
rehabilitation, we can divide it into early and late
rehabilitation.

Early physical rehabilitation

It is started as soon as possible after the in-
jury. In minor burns this is immediately after
regression of the painful stage and after termina-
tion of the period of cooling of the burnt surfaces
(face, neck, hands). In serious burns we start re-
habilitation already during the period of the
acute stage, i.e. the period of acute burn shock.
Its extent depends, however, on the site of the
burns and the general condition of the patient.

Minor burns can be treated in a high percent-
age of cases in out-patient departments. If the
burn affects the upper extremities — most fre-
quently the hands — we recommend to position
the affected area to facilitate the outflow of ve-
nous blood and lymph from the injured area. The
position on the vertex of the head or at least in
a sling, if the mobility of the extremities is re-
stricted was suitable. As a rule, the patient him-
self knows the best position according to the pain-
fulness of the affected areas. We recommend to
keep the lower extremities in a recumbent posi-
tion supported by suitable soft material (a cush-
ion) to facilitate the flow of blood and lymph to
the heart. Walking should be limited to as little
as possible with regard to the greater possibility
of infection of injuries of the lower extremity.
This applies even more to diabetic patients.

Post-injury oedema causes deterioration of
the blood and lymph circulation; the removal of
metabolic products from the injured area is re-
tarded, and the medium acidifies due to the accu-
mulation mainly of lactic acid and thus irritates
the nerve endings in tissues. To this we have to
add also the compression of nerve fibres by the
oedema and hydrostatic pressure of the blood col-
umn. This applies in particular to burns of the
lower extremities. In addition to unpleasant pain-
ful sensations, oedema also causes the deepening
of originally more superficial burns. The slower
circulation leads to the formation of microthrombi
in the subpapillary plexus and possibly also in
the subdermal plexus, and if this weakened tis-

sue is affected by a secondary infection, necrosis
develops rapidly, from a superficial burn a deep
one develops that can no longer be treated conser-
vatively and it is necessary to make a surgical
intervention — necrectomy - and possibly a der-
mal autograft. Permanent sequelae are the rule.

If there are problems with adherence to the
suggested regime and if the situation of the pa-
tient’s family permits, we recommend possible
short-term hospitalization.

In burns of the face and neck we adjust the
bed into a semi-sitting position with slight back
bend of the head. Immediately after the injury we
cool the areas by means of compresses for a suffi-
cient time, i. e. as long as they give the patient
relief, In grade I burns where there are no bullae
it is sufficient to cool the areas for 2-3 hours; in
solar dermatitis, however, much longer, some-
times for more than 48 hours. The deeper the
burn, the longer the period of cooling it requires.
The most frequent affection is grade II a and in
hospitalized patients we terminate cooling after
18-24 hours. Concurrent administration of anal-
gesics and antihistamines (promethazine) is suit-
able for prevention of early post-injury oedema.
Facial oedema also has, in addition to possible
deepening of the areas, a very important psycho-
logical aspect. The face is the “visiting card” of
man, and the smaller the oedema and deformity,
the more favourably the patient experiences his
injury. Oedema of the eyelids and the impossibil-
ity to communicate with the environment is an-
other complicating injury and certainly does not
promote the course of therapy. Oedema of the lips
makes food and fluid intake impossible and also
causes discomfort during therapy. Cooling must
be done very carefully, respecting principles of
asepsis because the open area after removal of
the bullae is freely accessible to external infection
and the latter deepens the superficial burn and
threatens the patient with permanent sequelae.
This has again a very important sociological and
communicative impact on the patient. This prob-
lem will be discussed in detail in the section on
mental rehabilitation.

The anterior part of the neck is frequently
burnt along with the face. It is important to em-
phasize to the patient from the first moments of
the injury that for the further development of ar-
eas at this location, it is extremely important that
he should keep the head in a slight backward
bend. He will thus prevent maceration of contact
areas in the natural folds of the skin on the neck,
their deepening by pressure and infectious com-
plications. If the burns are deeper, or deep oe-
dema also affects as a rule the flat m. platysma,
its individual fibres necrotize and succumb to fi-
brotization, scarring and shortening. Rehabilita-
tion after healing of this area is extremely diffi-
cult and calls for special procedures, materials
and frequently also reconstructive surgery, in
particular if the patient’s cooperation is not opti-
mal. In this case we recommend to the patient
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that from the beginning he should not use a head
support and in particular that he should not use
a soft cushion. The latter due to its consistency
adjusts to the shape of the head, and if the pinnae
are also affected, it deforms and compresses
them. This leads to ischaemic chondritis, seques-
tration of cartilages and scarred deformities,
which again cause marked social stigmatization
of the patient.

In hospitalized patients we position burns in
the area of the upper extremities in slings made
from sterile towels, or we use as support polyure-
thane blocks packed in sterile towels. In burns of
the hands we always ensure a well-shaped ban-
dage and carefully respect basic rules of bandag-
ing technique. The thumb must alway be sepa-
rated from the other fingers. The fingers are posi-
tioned in a physiological position — slight semi-
flexion in all joints — separated from each other
by an adequate layer of bandages to prevent mac-
eration of contact surfaces of individual fingers.
The wrist is maintained in slight semiflexion or
straight. It proves useful to apply a suitably
shaped splint, which moreover maintains the se-
lected position of the hand and also protects it
against possible mechanical impacts that are
painful for the patient. Already at this stage we
can select slightly elastic bandage material that
is available in our distribution network under the
name PEHA Crepp. It shapes even complicated
areas of the body very well, it does not press and
tighten, and moreover by slight compression it
reduces the development of early post-traumatic
oedema. It also makes possible slight mobility of
the affected area, which is very important for
subsequent rehabilitation procedures. If a patient
with burnt hands is able to look after himself at
least partially, the psychological effect also plays
a part as the patient does not have to rely com-
pletely on the assistance of others. This factor is
repeatedly emphasized by patients.

If burns of the hands require surgery with
necrectomy and subsequent autotransplantation,
the above-mentioned positioning after surgery is
particularly important. We observed repeatedly
that unsuitably bandaged fingers in complete ex-
tension or even slight hyperextension (in particu-
lar due to incorrect application of the fixation
bandage) cause great problems to the patient dur-
ing rehabilitation after healing (Fig. 11). The lo-
cal finding then creates an impression as if the
affected hand permanently remembered the posi-
tion immediately after surgery and subcon-
sciously considered it as optimal. It is of no avail
to explain logically to the patient how he should
rehabilitate and what position the hand and fin-
gers should take. It is a subconscious reaction
that recedes very slowly, and in some cases it can
be helped only by very vigorous rehabilitation
procedures, which of course also involve some pit-
falls.

The lower extremities also have some peculiar
features, starting with injuries, through surgical

procedures and ending with rehabilitation. As
mentioned already, immediately after burns we
position patients to facilitate the flow of lymph
and venous blood from the lower extremities. The
same procedures are respected during surgery
and the initial stages of rehabilitation. The great-
est problems are created by spontaneously healed
burns of deep grade II. If the patient starts to
walk too soon on the fragile surfaces, serous bul-
lae are formed and the fragile epithelium breaks,
the area becomes infected and frequently poorly
healing granulation areas develop. The cause is
very simple. After removal of the superficial ne-
crosis in burns of grade IIb (surgically or conser-
vatively), the pars papillaris of the corium is also
removed. It was destroyed by the burn. After epi-
thelization of the remaining necks of the dermal
adnexa, the newly formed epithelium becones at-
tached to a flat, very thin layer of granulation
tissue formed by a dense capillary network and
free cellular elements with the ample participa-
tion of fibroblasts. Because so far the saw-like
structure of the papillary layer of the corium has
not been created, the epithelium is not fixed to
the connective tissue and even minor mechanical
strain becomes threatening for it. In the lower
extremities, moreover, the hydrostatic pressure of
the blood column and poorly drained lymphatic
spaces dominate. Minor blood and lymphatic cap-
illaries break, and the emerging sanguinolent
fluid breaks away the epithelium. Due to the high
protein content, it is also an excellent nutritive
medium for ambient bacteria that complete the
disaster. In the initial stages, when it is neces-
sary for the patient to start rehabilitation, we re-
solve this controversial situation by careful appli-
cation of elastic bandages over a light soft gauze
bandage. If the patient is in bed, the bandage
need not be applied. When, however, the moment
approaches when he should stand up and the hy-
drostatic pressure will burden the fragile epider-
mis, the patient applies, either by himself or with
the assistance of a nurse, a bandage and rein-
forces the healed areas. After termination of exer-
cise, he releases the bandages. Important support
is also offered by this compression to patients
with affections of the superficial or deep venous
system, as known from general surgery. There
this rule applies even more.

Early rehabilitation is also important from
another aspect. Muscular activity releases endor-
phins, which reduce the threshold of pain. The
patient does not perceive pain or pressure in the
healed areas and does not require administration
of analgesics, sedatives or antihistamines. Be-
cause he moves, walks and can partly look after
himself, he also becomes mentally better bal-
anced and possible complications are reduced to
a minimum. Minor dressings do not require an-
aesthesia and his immune system is not weak-
ened.

In extensive burns, early positioning of the
upper extremities in wide slings made from gauze
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Fig. 11. Fingers bandaged in hyperextension after surgery
maintain this unsuitable position for a long time and are very
restent to rehabilitation. Long-term application of a suitably
shaped splint is necessary.

is used, with a 90° sideways extension of the arms
and slight forward extension. The lower extremi-
ties are then suspended in a slightly elevated po-
sition with the legs 20° apart. The trunk is sup-
ported by a polyurethane mattress from the
shoulders to the buttocks. The head is main-
tained in a mild backward tilt to prevent contrac-
tures of the anterior area of the neck (Figs
12-14). In burns of the back we place the patient
on his stomach or in special air beds (SSI Clini-
tron).

The same procedures are used during surgery
and in the initial stages of rehabilitation. As sup-

Fig. 14.

Figs 12-14. The three presented patterns illustrate optimal positioning of extensively
burnt patients already during the first day after injury.

port we most frequently use polyurethane prisms
beneath the knees and legs above the Achilles
tendon in slight semiflexion of ca 5° or slings pre-
pared from sterile gauze. In burns of the feet it is
necessary to prevent shortening of the triceps of
the leg with permanent plantar flexion, which is
a very serious complication in rehabiliting the
gait after healing of the burn. We insert into the
patient’s bed a suitable firm support to ensure
that the planta is in a standing position. The pos-
sibility of early rising from bed and rehabilitation
of gait is ideal. Bandaging by means of elastic
bandages prevents the development of hypostatic
oedema, it hastens the venous and lymphatic cir-
culation in the lower extremities, and by com-
pression it prevents the development of haema-
tomas beneath not yet firm skin transplants or
fragile newly formed epithelium of spontaneously
healed areas, in particularly in deep burns grade
I1. There, very frequently serious or sanguinolent
bullae are formed, the thin epithelium breaks,
the area becomes secondarily infected and poorly
healing granulation areas develop. An elastic
bandage is also a very important aid after surgi-
cal operations, as it prevents blood losses and the
development of haematomas beneath autografts.
It also prevents their possible shifting after an
unsuitable movement.

Late physical rehabilitation

Late rehabilitation is started at the moment
when the transplants are firmly incorporated and
the donor areas epithelized.
We rehabilitate in particu-
lar the large joints of the
upper extremities and the
small joints of the hands.
As for the lower extremi-
ties, we pay particular at-
tention to restoring an inde-
pendent gait using elastic
bandages or special elastic
slip-ons and stockings,
which may be individually
made for the patient, or else
we select some suitable
type produced by commer-
cial firms.

The main impediments
to the restoration of normal
mobility of the burnt area
are:

a) deep post-traumatic
oedema caused by persist-
ent lymphostasis in the
subcutaneous layer as the
lymphatic system regener-
ates very late, partly due to
the immaturity of newly
formed capillaries

b) shortening of the
muscle fibres, fascia, mus-
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Fig. 15. Pressure massage is implemented at selected sites
by the finger tip for a period of 30 s; then we shift to the
neighbouring tough spot. In extensive areas it is necessary to
combine this massage with an elastic compressive aids.

cular capsules and tendons due to inactivity and
unsuitable positioning. Fear of pain leads to sub-
conscious relief positions of the affected area, as
a rule in a median position of the large joints and
then specific deforming positions of the small
joints.

Fig. 16a. Rigid-pres-
sure technique with
Duracryl splints for
dental prostheses.
The acrylate material
does not irritate; it is
easily processed me-
chanically, and when
applied beneath an
elastic mask it com-
presses tough resis-
tant scars.

Fig. 16b. Combined material — polypropylene foam thermally
processable and Orthopaedic band age X-Lite made in
Belgium. Both materials can be combined well. Polypropylene
foam is soft and the X-Lite ensures a stable shape of the
splint. Optimal temperature for processing is 110 °C.

On the feet there is a tendency towards short-
ening of the m.triceps surae and ensuing plantar
flexion. The latter subsequently makes excercis-
ing the gait difficult and must be prevented by
support for the soles and by maintaining a rec-
tangular position in the talocrural joint. On the
hands there is a special type of deformity — the
“swan neck” position. This is characterized by vo-
lar flexion in the wrist and dorsal flexion in the
MP articulation, and by flexion in the proximal
PP joint (sometimes both) and extension of the
distal PP joint. The thumb is then usually in ad-
duction and extension. The ideal prevention is
careful splinting in the early stages after injury.

Tested rehabilitation techniques
Pressure massage

It serves the expression of deep post-trau-
matic oedema in the area of the joints and pre-
vents the development of hypertrophying scars. It
is implemented as follows: we press with the fin-
ger tip the particular site for 30 seconds, and
then we expel a deep oedema from the scar or
rehabilitated area (Fig. 15). Then we shift a fin-
ger width to a neighbouring area and repeat the
same technique. We always proceed from the pe-
riphery towards the heart and thus shift the oe-
dema back into the circulation. When the oedema
is reduced we start with rehabilitation of the
joints, articular capsules and tendons and the ap-
propriate muscle groups.

Elastic compression

Pressure massage is very effective but time
consuming, and thus it is only used in areas with
a particularly adverse course of scarring. In other
parts of the burnt area we use compression by
a special elastic aids prepared from elastic non-ir-
ritating materials such as elastic bandages, elas-
tic tubular aids with a width corresponding to the
compressed area (Lastogrip, Raucopress) or indi-
vidually prepared elastic aids, T-shirts, slips,
gloves etc. made to measure for individual pa-
tients. The material must be sufficiently pervi-
ous, non-irritating, and easily laundered (proc-
essed crepe polyamides etc.).

Rigid compression

On sites with a complicated shape or those
with very tough and prominent scars, resistant to
simple elastic compression, we place suitably
shaped compression splints (Figs 16a,b). They are
prepared from non-allergenic plate thermoplasts
(acrylates, polypropylene, polyurethane, San-
plast) that are precisely shaped for certain minor
areas, or we select casting polymers used in the
health services (acrylates etc.).

Special materials

Very recent scars, shortly after epithelization
of the burn, can be positively influenced by sili-
cone materials (Sil-K, Topi-gel...). Frequently,
even elastic compression is not necessary, never-
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theless a combination of both potentiates their ef-
fects and the results are much better. A similar
effect is also exerted by the gel material Medigel
or Silipost. The elastic jelly-like material contains
mineral oils that are non-aggressive to the skin
surface and do not cause allergic reactions. They
influence the surface of the scars similarly as sili-
cone materials (Figs 17, 18). They optimize gas
exchange and modify the exchange of water va-
pours on the surface of the recent scar, they pac-
ify the surface of the newly formed epithelium
and mitigate the inflammatory reparative reac-
tion in deep burns, Silicone and gel materials ex-
ert a favourable effect by their physical proper-
ties on the surface of recent scars where there is
not yet a functional keratin layer and the pre-
served skin adnexa do not yet fulfill their func-
tion. Due to this the epithelium and superficial
part of the recent scar suffers from dehydration
and is easily damaged mechanically (Fig. 19).
This leads as a rule to minor rhagads or eczema,
and the areas are then secondarily infected and
disintegrate. The mentioned materials replace
the function of the immature keratin layer, and
then pacification of the scar does not display an

Figs 17 and 18. On fresh, well-healed hypertrophic scars,
silicone elastomer foils or gel containing mineral oils can be
applied. They have a favourable effect on the reparative
inflammatory process, and hasten the differentiation of the
scar beneath the immature epithelium.

inadequate tendency of hypertrophy. The range of
similar materials is steadily being extended and
at present covers the entire mentioned problem.
However, none of the last-mentioned prepara-
tions should be applied to an unhealed area or
a secondary abrasion. They do not allow penetra-
tion of early secretion and encapsulate possible
infection. This leads to the development of deep
defects and secondary disintegration of the
healed area by infection in the wound.

In some instances physical techniques do not
suffice and pharmaceutical treatment must be
used. We found the administration of the corticos-
teroid Kenalog into extremely hypertrophic scars
useful (Fig. 20). There are essentially two forms
of administration. Either the selected dose of the
preparation is administered in a mixture with
a local anaesthetic, as a rule at a ratio of 1:1, or
else after local anaesthesia of the particular area
from another syringe, Kenalog is administered

Fig. 19. Result of mild experimental compression by
a combination of Medigel and an elastic slip-on. At the site
of application of the gel plate, the oedema is markedly
reduced and the scar improved. After this experience the
whole scar was treated in the same fashion.

Fig. 20. Minor hypertrophic scars can be treated by the
administration of Kenalog. Under local anesthesia the
preparation is administered closely beneath the epithelium and
a depot is created. The latter is left in place till the scars
dissolve in it, then the remnants of the white sediment are
removed. The marked vascular pattern in the scar and
surroundings is a sign of the activity and effective action of the
preparation. The scar is checked regularly at 3-week intervals.
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into the scar (best subepidermally) to create
a small whitish depot which then exerts a long-
term effect on the scar and dissolves deep fibrous
structures. The patient must be regularly moni-
tored to prevent excessive resorption of the co-
rium, thus weakening the mechanical firmness of
the scar. As a rule the scar is absorbed within 2—3
months, but the reactions are very individual. If
the scar does not respond to the corticoid admini-
stration its character can be altered by cryode-
struction under local anaesthesia. The scar does
not disappear completely but is reduced by ca
30 % and then after healing usually responds to
the administration of Kenalog.

Stretching

Physical rehabilitation must not be painful
and must not interfere with basic surgical stages
in the treatment of deep burns, i.e. the period of
necrectomies (risk of haemorrhage) and the pe-
riod of skin autografts (movement interferes with
the connection of vessels to the transplanted skin
graft, haemorrhage from the donor areas). Active
movement and an adequate physical load release
muscular endorphins, and the course of treat-
ment is then less painful and better tolerated.
Among the techniques that remedy cicatricial
contractures, stretching proved very useful. It is
used in many sports in which elasticity is empha-
sized as well as joint mobility (gymnastics, mate-
rial arts, aerobics). The principle involves gradual
and patient stretching of shortened areas of the
body. Rapid movements have no effect on releas-
ing contractures. The scar consists of spirally
wound collagen fibres, in which the individual
bends have to be removed from each other by
systematic exercise and thus prolong the tough
strip. It is important to stretch the scar slowly at
the borderline of pain and carefully to avoid rup-
tures on the surface of the scar, with a duration
more over 30 seconds per exercise. Only then
does the scar slowly begin to protract. Exercise
must be repeated many times per day for short
periods. The patient needs psychic support dur-
ing exercise because the result that he achieved
on the previous day is almost gone the next morn-
ing, and he has to start without the effect of the
previous day. Nevertheless, after a certain time
the results are manifested and persist. Then pro-
gress from day to day is more marked, and the
efficiency with which favourable results are
achieved increases rapidly. According to our expe-
rience, the worst period of contracting scars is
about 3—4 months after the injury. If the patient
successfully overcomes this period and does not
espair, the results are usually very good. The
great majority of patients resolves the motor re-
strictions by this technique and surgical correc-
tion is not necessary. If the position is very diffi-
cult, in cooperative patients a minor resistant
remnant of the scar is released, but most of the
release is due to correct rehabilitation.

Lubrication

Deep burns lead to functional or anatomical
loss of skin adnexa, in particular sweat and seba-
ceous glands. Both types of adnexa are of basic
importance for the optimal function of the recent
scar and freshly healed area of the burn (Fig. 21).
In deep grade II burns it is a temporary condition
before adnexa from the preserved basal parts re-
generate and start to fulfill their important func-
tion, i.e. to maintain a moist and elastic body sur-
face and to create on the surface of the keratin
layer a thin protective film that prevents the
penetration of bacteria. When dermoepidermal
grafts are used, the basal parts of adnexa are not
transferred but after some time some functional
glands develop (Fig. 22). If we use autografts in
their full thickness, they are already completely
functional after 1-2 months following incorpora-
tion, and it is not necessary to lubricate them.

Fig. 21. Inade-
quately lubricated
spontaneously epi-
thelized grade IIb
burns on the back
itch considerably,
are scaly and the
oedema  persists
for a long time be-
fore preserved
skin adnexa start

Fig. 22. Lubrication in healed and epithelized granulation
areas in the vicinity of grafts is particularly important.
Adnexa are not present here and practically never
regenerate. If the area is not properly lubricated, it becomes
too dry and the surface desquamates. Beneath the scales
rhagads are formed that may become secondarily infected
and result in the disintegration of the scar.
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After many years of experimenting we elabo-
rated the technique of combining light superficial
massage with the application of creams contain-
ing as much as 50 % water. Mere lubrication only
substitutes for the function of the sebaceous
glands and omits the sweat glands. It is possible
to use a whole ointment base such as Ambider-
man, Synderman or Leniens, including compli-
cated creams that contain disinfectants and re-
generating substances. Ointment bases are par-
ticularly very useful in allergic patients who are
sensitive to aromatic or other constituents of com-
mercially available creams. During the last 15
years we did not have a favourable experience
with lard. After its application the surface of the
scars is polished, tense and obviously dehydrated,
and long-term application led to the development
of allergies and eczemas. It is useful to check pa-
tients regularly, in particular during the initial
period of healing when the use of a particular
cream may prove unsuitable after 3—4 weeks and
local irritation may develop. It is necessary to
change the preparation and follow-up its effects.

Immediately after application to the area, the
patient should have a plesant sensation without
burning or irritation of the scar surface. It is not
possible to provide exact advice on the period of
lubrication; in some patients 2—-3 months are suf-
ficient, in others a year does not suffice. An indi-
vidual procedure must be selected after examina-
tion of the skin surface and the degree of matur-
ity of the scar, based on deep local oedema and
the loss of red coloration. Colour balance with the
environment is a signal that the capillaries of the
granulation tissue in the scar have completely
differentiated into functioning arteries and veins
and that the lymphatic system has also regener-
ated.

Psychic rehabilitation

This focuses on the reduction or complete
elimination of disorders that developed by psy-
chological means as a result of the burn injury.
The disorders may pertain to psychic as well as
somatic functions. The main emotion in people
with extensive burns is fear of death. The impos-
sibility of resolving the situation by oneself leads
to depression. Both these conditions must already
be handled at an early stage, shortly after the
injury. It is possible to use suitable preparations
(alpha-blockers, antihistamines, antiphobic
drugs, antidepressants) that eliminate the action
of high levels of mediators released by the injury
into the circulation and reduce the period of acute
shock.

If the patient is willing to communicate, the
use of psychotherapy is very effective. It should
be focused on recollecting the circumstances of
the injury, recognition of the cause of injury and
a final evaluation, i.e. recognition must be
achieved by the patient. In a similar way, in cases
of very complicated rehabilitation, we can relieve
the patient when we observe psychic blocks even

in simple and non-pretentious procedures. We
found repeatedly that the problem arises in the
first moments after injury, when the patient is
faced for the first time with his injury and also
the environment expresses its opinion (possibly
saviours etc., either laymen or professionals).
Opinions expressed during the period shortly af-
ter the injury have a fundamental impact on fur-
ther treatment and later also on rehabilitation. If
sentences are used such as “It is very bad”, or
“You will look awful”, “That arm is fit for amputa-
tion” , “With this nothing can be done” the thera-
peutic procedure is severely blocked and rehabili-
tation proceeds slowly. Permanent sequelae are
marked, and the patient has difficulties to be-
come reconciled with them. Subconsciously he is
guided by the primary information, which fre-
quently is unsuitable. If the patient is capable of
psychoanalysis and after a guided conversation
he is able to repeat these sentences and thus to
eliminate them, the advance in treatment is in-
credible. During these conversations, the patients
sometimes repeat even rash conclusions of the at-
tending staff during hospital treatment or in the
surgical theatre. It does not matter that he is
under anaesthesia. He hears and perceives em-
phasized sentences as reflections on him. If they
contain negative information it burdens his bio-
phil orientation and causes a deterioration of the
prognosis. Nevertheless, it must be emphasized
that this is treatment for communicative patients
and that it is very time consuming. A primary
talk immediately after injury usually takes 2-3
hours before a satisfactory result is reached. Con-
versations in the stage of rehabilitation last 6 and
more hours, and they must be divided into sev-
eral parts with approximately two-day intervals
between individual visits. Occasionally it hap-
pens that after elimination of a substantial mass
of emotions associated with the injury, the pa-
tient recollects another event that occurred pre-
viously, sometimes very long ago. Sometimes it is
an experience that he could not have had in this
life; the intensity is sometimes immense, and af-
ter repeated experience the patient gets rid of
many complaints; sometimes he even changes his
hitherto unsuitable lifestyle. This, however, does
not occur frequently. It is also possible that after
the introductory talk when the patient is not yet
able to eliminate the main emotional block, he is
invited to attend further therapy after two days.
When he comes he may say that he experienced
his traumatic experience during the night in
a dream, and during the controlled return to the
moment of the injury, we find that the blocking
emotional charge is released and the patient is
quite relaxed.

As has been mentioned, this is therapy only
for very communicative patients. Others must be
treated with regard to the extent of cooperation.
We focus attention on detailed information on the
state of the treatment, possible complications and
necessary further procedures. We elucidate the
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unpleasant aspects of surgical operations. We
carefully reduce pain by administration of analge-
sics. During the rehabilitation period we focus on
the prognosis of the patient’s social and work in-
tegration. We make use of the positive effect of
different members of the family or the patient’s
good friends. Special care is required in patients
with affections that are visible and are located on
obvious parts of the body., i.e. face, neck and
hands. These patients are threatened by the
DF-syndrome (disfigured face syndrome).

In psychotic patients and decompensated de-
lirious alcoholics, the intervention of a psychia-
trist with appropriate pharmaceutical treatment

is necessary. Regular check-ups and changes of
treatment go without saying. Also relatively fre-
quent are suicide attempts with an inflammable
liquid. These patients need extra care from the
nursing staff and a psychologist and psychiatric
supervision. We can never rule out the danger of
repeated suicide attempts by another technique.

Address for correspondence:
J. Bldha
Prague Burn Centre
robdrova 50
100 34 Prague 10
Czech Republic

APOLOGY

I would like to apologize for my unintentional
oversight in failing to obtain to list the names of
surgeons who operated on patients presented in
the figures that are part of the article ,Brest Re-
construction as an Integral Part of Brest Carci-
noma Therapy (a self-present final report of a re-
search project IGA MZ CR)“ published in Acta
Chirurgiae Plasticae, 43, 2, 2001, pp. 42-53. The
surgeons were M. Duskova (Figs 5, 7, 94, 10), J.
Mestak (Fig. 6), M. Tvrdek (Fig. 8), A. Nejedly
(Fig. 9B) and K. Dlabal (Fig. 11). The main rea-
son for the oversight was that investigation of the
results of the surgeries was not the objective of

Prague July 25, 2001

the project and did not form the contents of the
published article. The figures served above all as
illustrations of the methods used.

Therefore, I would like to express at the same
time my sincere thanks also to all my other col-
leagues from the Clinic of Plastic Surgery, as an
investigation with sufficient numbers assembled
within a short period of time called for inclusion
of all patients with the mentioned diagnosis
treated at the Clinic of Plastic Surgery in Prague
in 1993-1996, regardless of the surgeon who per-
formed the operation.

Markéta Duskovd, M.D., Ph.D.
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OPTICAL NON-CONTACT 3D PROFILOMETRY
OF THE PALATE IN SUBJECTS
WITH CLEFT LIP AND/OR PALATE

Trefny P.", Smahel Z.2, Formének P.5, Mullerovd 2.4, Vitova L.#

"Institute of Dental Research, General Faculty Hospital
2Depar’cment of Anthropology, Faculty of Natural Sciences, Charles University
3Institute of Thermomechanics, Academy of Sciences of the Czech Republic

4Department of Orthodontics, Faculty Hospital Kralovske Vinohrady
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SUMMARY

Within the framework of a research project concerning hard palate morphometry in facial clefts, optical non-con-
tact 3D profilometry based on the Fourier transform method was applied. The article discusses the principle of
Fourier transform profilometry, the procedure for image acquisition and processing, as well as the merits of this
method in the study of palate morphology.

ZUSAMMENFASSUNG

Optische beriihrungslose 3D Profilometrie bei Patienten
mit Lippen- und Gaumenspalten

Trefny P., Smahel Z., Formének P., Mallerovd Z., Vitova L.

Im Rahmen eines Forschungprojektes, das die Gaumenmorphologie bei Patienten mit Lippen- und Gaumenspal-
ten betrifft, wurde eine optische phasenmessende 3D Profilometrie, die auf der Fourier-Transformation basiert,
verwendet. Dieser Beitrag stellt das Prinzip der Methode, das Verfahren der Bildverarbeitung und die Vorteile der
Methode bei der Untersuchung der Gaumenmorphologie vor.

Key words: optical profilometry, Fourier transform method, palate morphology, cleft lip and palate

Cleft lip and palate, one of the most frequent
congenital developmental defects (1 per 500 neo-
nates), involves a serious affection of the face
with aesthetic, functional and psychological con-
sequences. The afflicted upper jaw is hypoplastic,
and after surgery of the palate it is characterized
by inadequate growth in the anterior direction
and is narrow in the transverse dimension. These
changes are the main cause of the most serious
orthodontic anomalies and impaired sagittal jaw
relations. The severity of the deviations depends
on careful surgery and suitable procedures and
methods of treatment in general. The results of
different therapeutic programmes, from the as-
pect of growth and development of the jaws and
the development of orthodontic anomalies, have
been described in numerous studies.

The shape of the palate is also altered after
surgery. The palate is shallow, narrow and short,
which is one of the reasons for impaired speech.
A shallow palate also implies a lack of space for

the tongue, which is pressed downwards, and this
can contribute to posteriorotation of the mandible
and impaired vertical jaw relations that are diffi-
cult to resolve orthodontically. The different relief
of the palate contributes to abnormal articulation
and impaired formation of consonants, which in
the Czech language, with the exception of six, are
formed by contact of the tongue with the anterior
portion of the hard palate.

In contrast to the great many publications fo-
cused on the development of the jaws, in particu-
lar roentgencephalometric ones and metric analy-
ses of dental casts, only a few studies have been
devoted to the formation of the palate proper.
This is, no doubt, due to the difficulties in objec-
tive evaluation, which call for sophisticated meth-
ods (see below).

Within the framework of a research project
concerning hard palate morphometry in facial
clefts, optical non-contact 3D profilometry based
on the Fourier transform method was applied.
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The aims of the mentioned project are numerous.
First, to establish hard palate morphology and
metrics in subjects with cleft lip and/or palate
and their relation to the cleft type. Second, to
determine to what extent is hard palate mor-
phometry influenced by different methods of sur-
gical treatment. Third, to investigate long-term
changes in the shape of the palate under defined
therapeutic conditions from the time of palate
surgery up to adulthood. Fourth, to analyse
speech development in relation to the shape of
the palate etc. For the latter, most significant
task, the only suitable patients are those in
whom speech deviations developed only on the
hard palate or in whom this deviation can be un-
equivocally differentiated from deviations that
developed for other reasons. Articulographic and
electropalatometric measurements will make it
possible to record articulation sites of the tongue
with the palate during sound formation and to
trace them into 3D reconstructions of the palate.
It will also be possible to correlate the character
and extent of pronounciation disorders with de-
viations in the shape of the articulation sites of
the palate and to derive demands on surgical and
orthodontic treatment to achieve a favourable
shape of the palate. Some findings assembled
abroad cannot be applied, as the conditions differ
for phonetic and phonological reasons in different
languages. From this aspect Czech is one of the
most complicated languages. It may be added
that even in healthy subjects, 3D data on the de-
velopment of morphology and palate shape are
not available in the literature.

The point of the article is the principle of
Fourier transform profilometry (FTP), technical
equipment, the procedure of image acquisition
and processing, as well as the merits of this
method in the study of palate morphology.

EVOLUTION OF OPTICAL NON-CONTACT
3D MEASUREMENT TECHNIQUES

Topometric and photogrammetric metrologies
are the fundamental and most powerful optical
techniques for the 3D image processing. Measur-
ing scenes and objects are recorded and analysed
in three dimensions. Topometric techniques as
well as photogrammetric ones are both based on
the principle of optical triangulation: Photogram-
metry is working by means of stereoscopic views
from different camera positions, whereas
topometric metrologies use illumination with
structured light.

Shadow moiré topography, a topometric
method for displaying and measuring the shape
of objects in three dimensions, was developed in
1970 (10, 11). In order to overcome some signifi-
cant limitations of the moiré method, Fourier
transform profilometry was introduced by Takeda
in 1983 (12). In the following years, modifications
and refinements of this technique were made in
order to broaden the range of its application, to

improve the accuracy and to accelerate and auto-
mate the procedure of data acquisition (Spatial
Code Method, Phase Shift Method).

During the last decade, computer technology,
optical technology, image hardware, and image
processing technology have experienced great
progress toward high speed and performance.
Therefore, optical non-contact 3D measurement
devices have entered a new stage for practical
use. They can handle various object surfaces, and
usually they are more accurate and quicker than
what is required.

Currently, there are many sophisticated (and
usually very expensive) modular topometric sys-
tems on the market that fulfil the requirements
of a wide spectrum of applications in both re-
search and development, including medicine and
dentistry. Optical measurement techniques were
used in order to construct 3D models of the hu-
man jaw for diagnostic and treatment purposes
(15) to study facial growth (7), to determine tooth
movement during orthodontic treatment (14), and
to obtain qualitative and quantitative measure-
ments of composite fillings (3).

PRINCIPLES OF FOURIER TRANSFORM
PROFILOMETRY

Among the optical measurement methods de-
veloped as a practical product, the moiré tech-
nique was the first one. In the moiré method,
a grating is placed over an object and obliquely
illuminated. As the light passes through the grat-
ing, shadows are projected on the object surface.
If the shadows cast on the object are viewed
through the grating, beating will occur between
the spatial frequencies of the shadow and the
grating itself, resulting in the formation of moiré
fringes. Each of the moiré fringes represents
a group of points on the object surface that are of
the same distance from the grating.

Moiré contouring technique was originally de-
veloped for fringe analysis by simple observation
rather than automatically by a computer. For this
purpose it is necessary to distinguish automat-
ically between a depression and an elevation from
a contour map of the object, to assign fringe or-
ders automatically including those separated by
discontinuities, to locate the center lines of broad
fringes by correcting unwanted irradiance vari-
ations caused by nonuniform light reflection on
the object surface, and to interpolate the regions
lying between the contour lines.

As mentioned above, Fourier transform pro-
filometry was introduced as an attempt to over-
come the drawbacks of the moiré method. The
principle of FTP is as follows:

An equispaced plane grating pattern is pro-
jected on an object to be measured. The projection
lighting is provided by the light source of the pro-
jector. If the object to be measured is a flat sur-
face located at a reference plane, the recorded
grating is an image of parallel straight lines with
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Fig. 1. Image of the reference plane with projected grating
pattern.

B

& - -

Fig. 3. Fig. 4.

Figs 3 and 4. Moiré images of a low palate. Only a few manual corrections are required before image processing (detection of
edges between fringes and spaces).

Figs 5 and 6. Moiré images of a high palate. Fusion of moiré fringes makes further processing of the image impossible.
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a certain distance be-
tween them. However, if
the object surface is not
in the reference plane
and the surface is not
flat, the original grating
pattern is deformed de-
pending on the curvature
of the surface. Thus, the
distance between the
grating lines changes
and the lines are no
longer straight.

If we look at the
change in the light inten-
sity of the grating image,
the image of a surface in
the reference plane is
a reference wave with
a certain frequency and
the image of a measured
object is a deformed wave
with its phase modu-
lated. As the phase car-
ries information about
the 3D shape of the ob-
ject, the FTP method cal-
culates the phase differ-
ence between the refer-
ence and deformed waves
for each individual pixel
of the image.

Figure 1 shows an
image of a reference
plane where the straight
grating lines serve as ref-
erence signals for deter-
mining the absolute
phase values to be con-
verted into a height dis-
tribution. Figure 2 shows
an image of the palate
with a deformed or
phase-modulated grating
pattern.

In the FTP method,
the optical geometry is
similar to that of projec-
tion moire topography,
but in contrast to the
moire contouring tech-
nique, the grating image projected on an object
surface is recorded directly. Since FTP does not
use moire fringes, it is free from all the difficul-
ties associated with the moire contouring tech-
nique. The FTP method is capable of fully auto-
matic distinction between a depression and an
elevation on the object surface. There is no re-
quirement for assigning fringe orders and inter-
polating data in the regions between contour
fringes. The technique is free from errors caused
by spurious moire fringes generated by the higher

Fig. 7.

Fig. 11.
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Figs 7 and 8. Image of an unaffected palate and its subsequent 3D reconstruction using FTP.

Fig. 10.

Fig. 12.

Figs 11 and 12. Image of an unilateral cleft lip and palate and the subsequent 3D reconstruction

of the palate using FTP.

harmonic components of the grating pattern. An-
other great advantage of FTP is that it has
a much higher sensitivity than the conventional
moire technique. It can detect a shape variation
much less than one contour fringe in moire topo-
graphy. Whereas in the moire technique the
height distribution information is given only
along a discrete set of contour lines, FTP gives
the height information at all picture elements.
This is the reason that FTP does not need inter-
polation as is necessary in moire topography.




3D MEASUREMENT OF THE PALATE

Previous studies concerning 3D measurement
of palate morphology were entirely based on the
conventional moiré method (2, 4, 5, 8, 9, 13).
Probably due to a lack of appropriate software for
image processing and analysis, the maximum
height of the palate and the position of the high-
est point were only manually registered. The
maximum height of the palate was simply deter-
mined as the sum of moiré fringes between the
highest point and the point representing the ba-
sal plane, multiplied by the distance between the
fringes.

We have tested the applicability of the moiré
method for the 3D measurement of the palate
with limited success. In addition to all the diffi-
culties associated with the automated analysis of
moiré images of the palate, there is another seri-
ous disadvantage of this technique that restricts
its use for palate analysis. In low palates, it is
only sporadically necessary to manually correct
the fringes on the image (Figs 3 and 4). In con-
trast, in high palates that exhibit a steep slope of
the alveolar ridge in the lateral parts, frequent
fusions of the moiré fringes come up that make
further processing of the images impossible (Fig.
5 and 6). We have therefore turned our attention
to Fourier transform profilometry, which has
proven to be more suitable for this measuring
task.

The appliance for acquiring the images for
FTP consists of a CCD camera, slide projector
and a device for setting the palate cast. The pal-
ate cast, made of dental stone, is placed on
a modified stand head. This head can be easily
shifted and tilted in three planes and allows one
to adjust the palate cast into the exact required
position. A plane grating etched in the chromium
layer on a coated glass plate is used. The distance
between lines (grating constant) is 0,5 mm and
the line and space width relation is equal. A 250-W
slide projector with an 85-mm lens projects the
grating onto a palate cast surface. The deformed
grating pattern is recorded by a CCD camera
with a resolution of 2,5 million pixels and trans-
ferred into a computer.

Before measuring an image of a palate cast,
an additional image of the reference plane is re-
quired for calibration purposes. Based on these
two images, software for image processing sepa-
rates different frequency components by the
Fourier transform method, calculates the relative
phase difference, unfolds the relative phase into
the absolute phase and calculates the X, Y and
Z coordinates from absolute phase information
and the calibration results. Figures 7-12 show
the 3D reconstructions of an unaffected palate
and two palates with different types of cleft.

The software for the image analysis has just
been developed. Based on three manually se-
lected reference points on the alveolar ridge that

determine the palate axis and the basal plane, it
should be possible to automatically construct the
transversal as well as sagittal profiles in pre-de-
fined planes and to measure them in detail.

Considering the merits of Fourier transform
profilometry in displaying and measuring the
shape of objects in three dimensions, as well as
the efficiency of the software for image analysis,
this method has the potential to acquire compre-
hensive data concerning palate morphology and
metrics in facial clefts.
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SUMMARY

The investigation is based on a longitudinal cephalometric investigation of lateral teleroentgenographic pictures of
male patients with a complete unilateral cleft of the lip and palate. Using cluster analysis the authors investigated
the relationship of 75 craniofacial characteristics of size, shape and pasition during the time interval from 10 to 18
years of age. The main objective of the work was to characterize the development of intracranial relations during
the pubertal spurt and compare the final condition in adulthood with a control group.

The angle of the cranial base and its effect on the position of the mandibular joint did not change during the inves-
tigation period. The relationship between the rotation of the mandible and the inclination of the upper alveolar
process with the protrusion of different parts of the skeletal profile also remained constant. Up to adulthood, the
rotation of the mandible developed independently of the sagittal intermaxillary relations. The relationship between
the sagittal intermaxillary relations and other parts of the face did, however, change. Before the onset of puberty it
was influenced most by the reduced length of the maxilla. The inadequacy of maxillary growth was balanced dur-
ing this period by a change in the shape and position of the mandible. Its adaptative capacities could not com-
pensate later for this uneven development of the jaws potentiated by the pubertal growth spurt. Due to this the
intermaxillary relations deteriorated at the end of development in the majority of patients. The association of the
restricted vertical maxillary growth with its retroposition was manifested only in adulthood.

Intracranial relations of the control group differed from those in the group with clefts. Sagittal intermaxillary and
dental relations were not associated in healthy men. As individual probands were not linked by any restriction of
growth or development, no close relationship developed between the shape characteristics of the lower jaw,
which is the main compensatory adaptative mechanism.

ZUSAMMENFASSUNG

Etwicklung der intrakraniellen Relationen bei den Patienten mit Lippen- und Gaumenspalten
im Alter von 10-18 Jahren, mit Verwendung der Cluster-Analyse

Veleminskd J., Millerova Z.

Diese Studie basiert auf der longitudinalen, kephalometrischen Betrachtung von lateralen Fernaufnahmen bei
Manner mit kompletten, einseitigen Lippen- und Gaumenspalten. Mithilfe der Cluster-Analyse wurden die Verhalt-
nisse von 75 kraniofazialen Parameter im Alter von 10-18 Jahren analysiert. Die Studie wurde mit der Absicht vor-
genommen, die Etwicklung der intrakraniellen Relationen wahrend der Pubertatsakzeleration ermitteln und der
Endzustand im erwachsenen Alter mit der Kontrollgruppe vergleichen.

Der Winkel der Schadelbasis und ihrer Einfluss auf die Position des Kiefergelenkes anderten sich nicht wahrend
der gefolgten Zeitspanne. Genauso die Relation zwischen Rotation des Unterkiefers, Inklination des maxillaren
Alveolarfortsatzes und Protrusion der einzelnen Teile des Skelettprofils blieb konstant. Rotation des Unterkiefers
entwickelte sich bis zum erwachsenen Alter unabhéngig von sagittaien intermaxillaren Beziehungen. Wahrend der
gefolgten Zeitspanne anderte sich aber die Relation zwischen sagittalen intermaxillaren Beziehungen und anderen
Gesichtspartien. Vor dem Pubertatsanfang wurden die sagittale intermaxillaren Beziehungen hauptséchlich durch
die reduzierte Lange der Maxilla beeinflusst. Mangelhaftes Wachstum der Maxilla wurde in dieser Periode durch
eine Anderung der Form und Position des Unterkiefers kompensiert. UnregelmaBige Entwicklung der Kiefern, die
durch die Pubertétsakzeleration noch potenziert wurde, uberstieg aber die Kompensierungsfahigkeit des Un-
terkiefers. Die Mehrheit von Patienten weisste dadurch am Etwicklungsende fehlerhafte sagittale intermaxillare
Beziehungen auf. Beziehung zwischen vertikalem Wachstum der Maxilla und ihrer Retroposition machte sich erst
im erwachsenen Alter bemerkbar.

Hinsichtlich intrakranieller Relationen, die Patientengruppe mit Lippen- und Gaumenspalten unterschied sich nicht
von der Kontrollgruppe. Sagittale intermaxillare Beziehungen und dentale Beziehungen hangten in der Kontroll-
gruppe nicht zusammen. Denn das Wachstum des Fazialskelletes bei den Probanden der Kontrollgruppe nicht
beschrankt wurde, eine Interaktion der einzelnen Abmessungen des Unterkiefers, die seine Form kennzeichnet
und ein kompensatorischer und adaptiver Mechanismus darstellt, wurde nicht festgestellt.

Key words: cleft lip and palate, intracranial relations, cluster analysis, X-ray cephalometry
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. The investigation is based on the work of
Smahel and Skvafilova (4) and Veleminska (5).
Smahel and Skvatilova assessed intracranial re-
lations by means of a correlation analysis of met-
ric characteristics in healthy adult males. In the
work of Veleminska (5) the author tested the pos-
sibility of using multivariation methods for evalu-
ating the same problem in ten-year-old patients
with a complete unilateral cleft of the lip ad pal-
ate. Cluster as well as factor analysis proved use-
ful when seeking associations between partial
structures of the skull. They supplemented each
other, and their combined use contributed to the
definition of some basic and specific principles of
craniofacial relations and compensatory and
adaptive mechanisms in clefts.

The objective of the present work is a com-
parison of the intracranial relations of cleft pa-
tients aged 10, 15 and 18 years, followed up on
a longitudinal basis. We focused our attention in
particular on the problem of the developmental
association of sagittal intermaxillary relations
and the rotation of the mandible with other facial
parameters. Adult patients were moreover com-
pared with a control group of adult men. For il-
lustration of the dendrograms, we selected cluster
analysis as the method.

MATERIAL AND METHODS

The work is based on a roentgencephalomet-
ric longitudinal investigation of 48 boys with com-
plete unilateral cleft of the lip and palate without
other associated malformations, treated at the
Clinic of Plastic Surgery in Prague. The patients
were measured at the ages of 10, 15 or 18 years.
The last age group comprised only 26 probands.
The mean age of the 10-year-old patients was 10
years and 1 month, of the 15-year-olds 15 years
and 1 month, and of the 18-year-olds 18 years
and 10 months. All were born between
1972-1978. For comparing the intracranial rela-
tions of adult patients to those of adult men with-
out the affection, we used a control group of 37
men aged 18 to 30 years (mean age 23 years, 11
months).

Primary cheiloplasty was performed in the
majority of patients by Tennison’s method (83 %),
in exceptional cases by Veau’s method (17 %), at
an average age of 9 months. Both methods were
always associated with periosteoplasty using
a 5-7 mm wide and 15-20 mm long periostal flap
obtained from a lateral maxillary segment. The
patients were subjected to palatoplasty at an av-
erage age of 5 years and 2 months, always by the
method of retroposition with pharyngofixation. In
about one-third of the patients, a tonsillectomy
was performed or, in exceptional cases, an adeno-
tomy.

Secondary corrective procedures were imple-
mented in patients with persisting soft tissue de-
formities. These surgical operations, however, do
not influence the shaping of the skeletal profile.

All mentioned operations were performed by the
same team of surgeons. Twenty-five patients of
the group were treated by means of fixed appli-
ances and 23 by removable appliances to achieve
correct alignement of the teeth in the dental arch,
proclination of the upper dentoalveolar process
and achievement of maxillary overjet.

The work is based on craniometric analysis of
long distance pictures of the head taken under

Fig. 1. Cephalometric points and reference lines used in this
study

Ar (articulare) — intersection of inferior contour of the cranial
base and posterior contour of the ramus; Ba (basion) — most
posteroinferior point on the clivus; Cd (condylion) — most su-
perior point on the condylar head; Go (gonion) — point on the
angle of the mandible determined by the axis of ML/RL angle;
Gn (gnathion) — lowest point of the mandibular symphysis;
Pgn (prognathion) — point on the mandibular symphysis far-
thest from Cd; Pg (pogonion) — most anterior point on the
bony chin; Pg’ (soft pogonion) — most anterior point on the soft
tissue chin; Sm (supramentale) — deepest point on the ante-
rior contour of the mandibular symphysis; Id (infradentale) —
point of the gingival contact with the lower central incisor; Ii
(incision inferius) — incisal tip of the lower central incisor; Is
(incision superius) — incisal tip of the upper central incisor;
Mol (molare) — tip of the posterior cuspid of the lower first
molar; Pr (prosthion) — point of gingival contact with the up-
per central incisor; Ss (subspinale) — deepest point of the sub-
spinal concavity; Sp (spinale) — tip of the anterior nasal spine;
Pmp (pterygomaxillare palatinum) — point of intersection of
the palate plane and fissura pterygomaxillaris; Ptm (ptery-
gomaxillare) — most inferior point of the fossa pterygopalatina
where fissura pterygomaxillaris begins; S (sella) — centre of
sella turcica; N (nasion) — most anterior point on the fronto-
nasal suture; N’ (soft nasion) - intersection between NSL and
soft profile contour; Rhi (rhinion) — most anteroinferior point
on the nasal bone; Ls (labrale superius) — margin of the ver-
milion of the upper lip; Sto (stomion) — point of contact of the
upper and lower lip; Li (labrale inferius) — margin of the ver-
milion of the lower lip; NSL — line through N and S; VL — per-
pendicular to NSL through S; PL — line through Sp and Pmp;
OL - line passing though the midpoint between incisal tip of
the upper and lower central incisors and posterior cuspid of
the first lower molar; +1 — axis of the upper incisor; -1 — axis
of the lower incisor; CL - line through Pg and Id; ASL - tan-
gent to the maxillar alveolar process through Pr; ML — tan-
gent to the mandibular body through Gn; RL — tangent to the
mandibular ramus through Ar; tGo (tangenta gonion) — inter-
section of ML and RL line.
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standard conditions (lamp-—object distance 370
cm, object—film 30 cm, enlargement 8,1 %). The
craniometric analysis is based on the points and
reference lines shown in Fig. 1. In case of double
outlines the centre between the left and right
part was indicated. For statistical processing of
the assembled data the statistical system Stat-
Soft was used.

Using a digitizer, 75 signs, 22 linear dimen-
sions, 28 characteristics of positions and shapes
and 15 dental and some special parameters were
assessed. Overjet (Is-1i) is defined as the distance
between the cusps of the upper and lower incisors
measured parallel with the occlusion plane; over-
bite (Is+Ii) is the. distance between the cusps of
the upper and lower incisors assessed perpen-
dicular to the occlusion plane. The dimension
Ls+Li indicates the prominence of the upper lip
in relation to the lower one, assessed at points Ls
and Li as their perpendicular distance in relation
to the line N’Pg’L. Pr+1d is the difference between
point Pr and Id after their perpendicular projec-
tion to the modified occlusion plane that passes
through the centre of the distances of the upper
and lower incisors and the peak of angle PIL/ML
(if Pr is posterior to Id, the value is negative).
Ss+Sm is the difference between points Ss and
Sm after their perpendicular projection to the
mentioned modified occlusion plane (if Ss is pos-
terior to Sm, the value is negative).

The mutual craniofacial relations were evalu-
ated by cluster analysis. Cluster analysis divides
signs into groups based on their mutual distance,
in our case I-r (Pearson), i.e. from the correlation
matrix of the investigated signs. Its role is to seek
agglomerations that in one group are mutually
resembling objects, while dissimilar objects are in
different groups. The result of the analysis is
a dendrogram that makes detailed investigations
of mutual relations of its branches possible. We
preferred this method to factor analysis as it is
more instructive. Due to the coloration of impor-
tant branches of dendrograms, it is possible to
trace the development of the four most important
intracranial relations throughout the follow-up
period: sagittal intermaxillary relations (green
colour), rotation of the mandible (red colour),
shape of the mandible (yellow) and flexion of the
cranial base (blue colour). By means of columns
in the dendrograms, characteristics that express
directly are unified; the coloured lines indicate
their association with other dimensions.

RESULTS

Intracranial relations at the age of 10 years
(Fig. 2)

Sagittal intermaxillary relations at the age of
10 years (Pr-N-Id, Ss-N-Sm, Pr+Id, Ss+Sm, Is-Ii)
determine the convexity of the face (N-Ss-Pg) and
are greatly influenced by the reduced length of
the maxilla (Ss-Pmp, Sp-Pmp). The dendrogram
illustrates the close relationship of these dimen-

sions with those which characterize the shape of
the mandible (RL/NSL, -1/ML, CL/ML, S-Ar-tGo)
but not its size. The characteristics of the shape
of the mandible are probably the main adaptive
mechanism of this structure in ten-year-old
patients and are closely associated with the posi-
tion of the lips in relation to the soft profile
(Ls-N’Pg’L, Sto-N’Pg’L, Li-N’Pg’L).

Rotation of the mandible is not associated
with the sagittal intermaxillary relations. The di-
mensions that express it (S-tGo%N-Gn, S-Go%
N-Gn, N-tGo-Gn, ML/NSL) are part of an extensive
branch of the dendrogram. It describes the rela-
tionship to the inclination of the upper alveolar
process (+1/NSL, +1 /PL, ASL/PL) and the rela-
tionship with the majority of angular dimensions
that express the position of different parts of the
skeletal profile in relation to the cranial base
(S-N-Sm, S-N-Pg, S-N-Gn, S-N-Pr and others).

Flexion of the cranial base (N-S-Ba) is most
closely related to the dimensions that record the
position of the mandibular joint (N-S-Cd, N-S-Ar),
the position of the mandibular angle (N-S-Go)
and the prominence of the chin (N-S-Pgn). This
branch has a certain association with the branch
of the anterior heights of the face (N-Rhi, N-Sp,
N-Ss, N-Pr) and the inclination of the occlusion
plane (OL/NSL). The remaining linear dimen-
sions are more mutually associated, only the lon-
gitudinal characteristics in the area of the cranial
base (N-S and Pmp-Ba) are accumulated, due to
a different type of growth, in another branch.

Some dental characteristics express the rela-
tionship of the two jaws (Is+Ii, +1/-1) and are due
to the great interindividual variability and the
possible effect of orthodontic treatment concen-
trated in a special free branch of the dendrogram.

Intracranial relations at the age of 15 years
(Fig. 8)

Sagittal intermaxillary relations at the age of
15 years are less mutually connected than in the
younger age group. The dimensions related to the
point nasion (Ss-N-Sm, Pr-N-Id) after puberty
agree less with the dimensions related to the
modified occlusion plane (Ss+Sm, Pr+Id). There is
not even a direct relationship with the length of
the maxilla, nor a connection with the shape of
the mandible. There is, however, another inter-
esting fact: the shape of the mandible (RL/NSL,
-I/ML, CIL/ML, S-Ar-tGo) is influenced in the 15-
-year-olds by the length of the maxilla as well as
the length of the branch of the mandible (Cd-Go).
The restricted growth of the maxilla thus influ-
ences the compensatory-adaptive mechanism of
the mandible. Depending on the success of this
compensation during puberty, the primary
growth restriction is then manifested or not
manifested in the relation of the two jaws and
occlusion.

Rotation of the mandible and its relationship
with the surrounding parameters does not change
as compared with the previous age group. The
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condition is also stable as regards the flexion of
the cranial base in relation to the other struc-
tures. More marked changes were not recorded in
the agglomeration of linear and dental dimen-
sions.

Intracranial relations at the age of 18 years
(Fig. 4)

The dendrograms at the ages of 15 and 18
years do not differ much. The sagittal intermaxil-
lary relations in patients with clefts, similarly as
in the two previous age groups, form in adulthood
one branch of the dendrogram. The Ss-N-Sm di-
mension differs most from the other dimensions.
There appears a new association of sagittal inter-
maxillary relations with the inclination of the
palatine plane (PL/NSL) and thus also the upper
anterior heights of the face (N-Rhi, N-Sp), which
was not recorded before adulthood was reached.
Some characteristics as re-

Intracranial relations in the 18-year-old
control group (Fig. 5)

Sagittal intermaxillary (Ss-N-Sm and Ss+Sm)
and interalveolar relations (Pr-N-Id, Pr+Id) are
not included together with dental relations in the
same branch of the dendrogram. Dental relations
(Is-Ii) or overjet is most closely associated with
overbite (Is+Ii) and forms a special small branch
of the dendrogram. This agglomeration is closest
to the maxillary length (Ss-Pmp, Sp-Pmp) and
the length of the anterior cranial base (N-S).

The less branched arm corresponds to the ro-
tation of the mandible. Rotation there is associ-
ated with the magnitude of both longitudinal di-
mensions of the mandible (Pgn-Go, Cd-Go) and
with the inclination of the upper alveolar process
and upper incisors in relation to the NS line. As
compared with the situation in cleft patients of
the same age, we did not find any relationship

gards the shape of the man-

10 years

dible (CL/ML, -1/ML) are
associated with the position

of the lips in relation to the
soft profile and the position
of the incisors in relation to
the skeletal profile. We did
not demonstrate any asso-
ciation of these adaptive ca-
pacities of the charac-
teristics of the mandible as
regards shape with the
sagittal intermaxillary rela-
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Fig. 2. Tree diagram for 75 variables, complete linkage I-r, 10 years.
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height of the face was added
(S-Go, S-tGo). Flexion of the
cranial base is associated
with some anterior facial
heights (N-Pr, N-Sm) and
with the position of the
mandible in relation to the
cranial base (N-S-Cd, N-S-Ar,
N-S-Go, N-S-Pg, RL/NSL).
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drogram we found a branch
that can be interpreted as
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Fig. 3. Tree diagram for 75 variables, complete linkage I-r, 15 years.
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between rotation and the position of the mandible
in relation to the cranial base (N-S-Cd, N-S-Ar,
N-S-Pg).

The branch that described in an overall way
the shape of the mandible was not found. The
position of the lips in relation to the soft profile
(Ls-N’Pg’Ly, Li-N’Pg’L)) is formed together with the
position of the incisors in relation to the skeletal
profile (Is-NPgL, Ii-NPgL).

The flexion of the cranial base is related to
the position of the maxillary joint (N-S-Cd, N-S-
Ar), to the palatine plane (PL/NSL) and thus also
to some anterior facial heights (N-Sp, N-Ss).
These structures are associated with sagittal in-
termaxillary relations in 18-year-old patients
with clefts.

In the appropriate diagram there remain the
two largest branches not coloured. One of them
unifies the majority of anterior facial heights, the

second one in particular angles that express the
position of individual parts of the skeletal profile
in relation to the cranial base.

DISCUSSION AND CONCLUSIONS

The results of cluster analysis revealed that
this method describes in a meaningful way the
association of dimensions at several levels. Least
interesting, but nevertheless logical, is the unifi-
cation of dimensions according to their classical
classification by size, shape and position. Mutu-
ally closer are characteristics of sites that are in
the same direction (e.g. heights) as those that are
in different directions (e.g. height and lengths).
These findings are consistent with the study of
Smahel and Skvatilova (3).

Sagittal intermaxillary relations in patients
at the age of 10, 15 and 18 years correspond in
the dendrograms always to

18 years

one agglomeration. The ap-

propriate branch always
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vancing age of the patients,
the different dimensions
that express mutual maxil-
lary, interalveolar and den-
tal relations become less
and less associated. Most
remote becomes the dimen-
sion Ss-N-Sm, which is best
suited for prediction of
sagittal intermaxillary rela-
tions (6).

In the age group of 10-
year-old patients, the sagit-
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Fig. 4. Tree diagram for 75 variables, complete linkage I-r, 18 years.
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the reduced maxillary
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in mandibular shape. The
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sors and the angle of the
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teristics of the mandible, and thus the mutual
position of the jaws develops independently. The
mutual position of the jaws has an impact on the
mutual position of the lips and their position in
relation to the soft profile. In adulthood the final
state of sagittal intermaxillary relations is associ-
ated with the reduced vertical growth of the max-
illa that is one of the basic facial deviations of
patients with clefts.

Sagittal intermaxillary relations expressed in
various ways in a control group of healthy adult
men are associated much less than in all age
groups of patients with clefts. In probands there
is no growth restriction conditioned by size or
shape, therefore no branch of the dendrogram
unifies the dimensions that can compensate for
possible deviations.

The rotation of the mandible is expressed by
several dimensions. These are two angular di-
mensions, N-tGo-Gn and ML/NSL, and the ratio
of the posterior facial height expressed as a % of
the anterior height S-tGo%N-Gn (S-Go%N-Gn
resp.). In order to represent on the dendrograms
all these dimensions as a single branch, the angu-
lar dimensions were calculated to 360°. The den-
drogram is prepared on the basis of the I-r dis-
tance between individual parameters, thus the
positive and negative, even if closely correlated,
would be visualized as at least two apparently
non-associated branches (e.g. a reduction of angu-
lar characteristics and an increase of the above
mentioned characteristic S-tGo%N-Gn corre-
sponds to anteriorotation). Calculations of this
type made the dendrograms more instructive and
simpler, while other associations were concealed
by this manipulation. The lower anterior facial
heights closely positively correlated with the
original angles (an increase of the angle causes
an increase of the anterior facial heights), and by
calculation of the angular dimensions this rela-
tionship disappeared from the curves. We did not
observe concealment of other important associa-
tions as a result of this mathematical manipula-
tion.

The relationship of the rotation of the mandi-
ble to the remaining facial structures did not
change throughout the investigation period in pa-
tients with clefts. This is associated with the in-
clination of the upper incisors and the entire al-
veolar process in relation to the palatine plane
and position of different parts of the skeletal pro-
file in relation to the anterior cranial base. In
adult patients the rotation is moreover influenced
by the length of the mandibular branch. The rela-
tionship of mandibular rotation with the position
of the skeletal profile to the cranial base is lack-
ing in the control group.

The flexion of the cranial base is associated
with the height of the skeletal profile and the
position of the mandible in relation to the neuro-
cranium. These relations were the most stable
ones throughout the investigation period. The
majority of associated angles has its peak at point
S and correlates very negatively with the angular
dimensions with the peak at point N. Our dendro-
grams do not illustrate this negative mutual rela-
tionship for reasons explained above. In the con-
trol group the flexion of the cranial base corre-
lates most closely with the position of the
mandibular joint. This association is described by
Anderson and Popovich (1) and is consistent with
the results of Smahel et al. (2).

Cluster analysis enabled us to seek relations
between topographically and developmentally dif-
ferent structures of the skull. By means of the
resulting dendrograms, we evaluated which
structures participate in processes of mandibular
rotation, flexion of the cranial base and sagittal
intermaxillary relations and how these processes
develop. Based on some associations as regards
shape inside the mandible, it is possible to de-
scribe its compensatory and adaptive abilities for
preserving the maxillary overjet. At the same
time interindividually variable and unstable
signs that can be influenced by orthodontic treat-
ment became apparent.
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LETTER TO THE EDITOR

APPLICATION OF HEPARIN IN THE LOCAL TREATMENT
OF BURNS

Troshev K., Dimitrov R.

Soon after studying the method of Dr. Saliba
(3) for the early treatment of burns with heparin,
we have applied it in 50 outpatients with non-ex-
tensive superficial burns. The test of capillary re-
turn was positive (1).

The study group comprised 37 females and 13
males, aged 38 years on average (range from 17
to 60). This group of patients was selected pur-
posely in order to make a more precise and trust-
worthy study because the method was new and
unknown for us. We did not find any publications
about its use in Europe, independently of the
publications by Dr. Saliba (4), nor about the use
of this method elsewhere in the world (USA, In-
dia, Russia). We treated the study patients from
the first dressing until complete epithelization.

The heparin solution was prepared according
to the method of Dr. Saliba (3). We are impressed
by the fact that the necessary quantities diminish
with every subsequent dressing until the disap-
pearance of the pain. In contrast to Dr. Saliba, we
applied the dressings and the heparin solution
only once every 24 hours. The average dose for
the full course of treatment for one patient is
15 ml heparin solution (Fig. 1). The pain disap-
pears or decreases to a minimum, making anal-
getics unnecessary, 10 minutes after the applica-

tion of the heparin solution. Only two patients
needed one tablet of Panadol each during the first
24 hours.

The wound surfaces remain fresh pink with-
out the formation of a coating. On the second day,
epithelial islets appear as well as epithelization
from the wound edges. Wounds with an average
surface of 11,75 sq. cm are healed on the 7" day
(Fig. 2). We selected burns with small surface ar-
eas and made precise measurements of their di-
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Average surface of the wound in sq. cm during
the treatment.
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Fig. 1. Average amount of heparin solution in ml during six
days of treatment.

Fig. 8. Local temperature in degrees centigrade in the wound,
around it and in a comparable zone (healthy skin) during the
treatment.
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mensions. The average surface area was progres-
sively decreasing from the first dressing until
complete epithelization. This decrease in the sur-
face area of the wounds was our reason for de-
creasing the amount of the heparin solution.

The question of pain is a delicate one because
of different individual sensitivities. Our patients
provided us with firm subjective information
about the intensity and characteristics of their
feelings of pain. We did not use other more pre-
cise methods for its characterization.

We studied the local temperature with an
electrothermometer on contact points in the cen-
tre of the wound, in a 2 cm surrounding zone and
in comparable places on healthy skin after the
application of the heparin solution. The highest
temperatures were observed in the centre of the
wound, lower in the surrounding zone and the
lowest in the comparably located distant areas of
healthy skin. During the period of treatment, the
temperature levels in the three locations changed
simultaneously (Fig. 3).

Some differences do arise in other interesting
aspects. The temperatures in the three locations
remain lower than the skin temperature of
healthy people without burns, the control group
(5), which we accept as normal, during the entire
period of treatment until complete epithelization.
The quantitative numerical data were statisti-

cally analyzed by the method of variations analy-
sis (2). The minor fluctuations during the seven
days of observation are statistically significant at
the level of p < 0.05.

We have not compared the period of epitheli-
zation with that of other methods of treatment.
The treatment with heparin solution according to
the method of Dr. Saliba insures a painless and
complication-free course of healing in non-exten-
sive superficial burn wounds.
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Editors comment:

A whole array of remedies have been used in
the treatment of burns through the ages. The
author has been using Heparin topically in not-
extensive superficial burns with reference to the
symposium at the ISBI Congress in Jerusalem in
1998. In the ISBI journal Burns 27 (2001) has
been published by Dr. Saliba an extensive review
on “Heparin in the treatment of burns”. There
has been severaltimes pointed out the beneficial
effect of Heparin in pain relief and blanching of
erythema when application is repeated several

times about every 5 minutes for a total of 30 min-
utes. Thus the method is not new. Its efficacy is
difficult to prove by measuring local temperature,
by estimating the intensity of pain sensation and
by speed of epithelization in out-patients who
must arrive to the hospital every day to have the
Heparin dressing hanged. This frequent change
of dressing on out-patient basis brings about —
apart from other inconveniencies — also danger of
early wound infection.
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Extraanatomicka rekonstrukce jicnu

Ttvrdek M., Pafko P.

Auto¥i prezentuji pripad 53letého pacienta se
spinokarcinomem hrudni ¢asti jicnu. Hrudni ¢ast
jicnu byla resekovdna a vznikly defekt byl
vzhledem ke komplikacim feSen v nékolika
etapéach. Nejprve byl interponovan zaludek, dale
pak byl uéinén pokus o rekonstrukeci traénikem
a klickou tenkého stfeva. VSechny tyto pokusy

o rekonstrukei skonéily netispé§né a vyslednym
stavem byla ezofagostomie a vyzivnd jejunosto-
mie. Vzhledem k celkovému stavu pacienta, pred-
chozim vykonim a rozsahu defektu byla
provedena etapova extraanatomickd rekon-
strukce tubulovanymi laloky.

Redukéni mammaplastika s proximalni dermo-glandularni stopkou: nase zkusenosti

Valeriani M., Mezzana P., Madonna Terracina F. S.

Autofi pouzili techniku redukéni mam-
maplastiky s horni dermo-glanduldrni stopkou,
kterou popsal v roce 1972 Lalardrie a modifi-
koval Lauro. Touto technikou bylo operovédno 28
pacientu se stiedni az tézkou hypertrofii prsu. Ve
v8ech p¥ipadech byl esteticky efekt uspokojivy
a komplikace, ve smyslu vyznamné nekrézy
tkang, nebyly zaznamenany. Tato metoda se
v pripadech t&7ké gigantomastie osvédéila jako

bezpeénd a efektivni, jak z divodu kvalitniho
cévniho zdsobeni laloku, tak z divodu moZnosti
provadéni rozsdhlych transpozic areoloma-
mildrniho komplexu bez nebezpeéi vzniku kom-
plikaci. Technika mutZe byt pouZita i v méné
zdvaznych piipadech ve spojeni s obdobné snad-
nymi metodami. Jeji jednoduchost umoziiuje ptis-
toupit k tomuto typu vykonu i mlad$im, méné
zkuSenym chirurgim.

Chirurgické feseni faryngeokutanni pistéle jako nasledku laryngektomie

Cunha-Gomez D.,

Naprava velké faryngeokutdnni pistéle,
vzniklé v dasledku laryngektomie, pfedstavuje
pro plastického chirurga vyzvu. K rekonstrukei
téchto velkych pistéli je idedlni radidlni lalok

Kavarana N. M.

z predlokti. Na prikladu kazuistiky jsou
v prispévku diskutovany etiologie a feSeni
faryngeokutdanni pistéle jako nésledku laryngek-
tomie.

Trvalé nasledky po popaleninach a osvédéené postupy pfri jejich ovliviiovani

Bldha J.

Prestoze trvalé néasledky po hlubokych
popalenindch vzdy ztstavaji, je mozno je velmi
pi{znivé ovliviiovat, zaéindme-li velmi éasné po
uraze. Mdme nékolik moZnosti: Velmi ¢asnou re-
habilitaci polohovanim a podkldddnim pied-
chdzime zkridceni Slach a vazu v okoli velkych
kloubi a redukujeme poudrazovy otok. Volbou
spravné operacni techniky ve spravnou dobu
dosahujeme optimédlniho prabéhu hojeni a jizveni.
Velkou pozornost je nutno vénovat infekei a pied-

chéazet ji. Po zahojeni je treba aplikovat velmi
¢asné kompresivni pomucky, nejlépe v kombinaci
se silikonovymi a jim podobnymi materisly.
K promastovdni pouzivame radéji krémy
s vysokym obsahem vody. Dbame na optiméalni
psychickou pohodu postiZzenych pacientd. Pokud
pacient dobfe komunikuje, nevahame pouZit psy-
choanalytické metody a redukovat emoce a ver-
balni blokady, fixované na draz.
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Opticka bezkontaktni 3D profilometrie u jedinct s rozstépen rtu a/nebo patra

Trefny P., Smahel Z., Formanek P., Miillerova Z., Vitova L.

V réameci vyzkumného projektu, ktery fesi
otdzku morfologie a metriky tvrdého patra
u rozstépovych pacient, byla pouZita optickd
bezkontaktni 3D profilometrie, zaloZzend na

Fourierové transformaci. Pfispévek ptredstavuje
princip metody, proces ziskdni a zpracovéni
snimkl patra a vyzdvihuje vyhody této techniky
pfi studiu morfologie patra.

Vyvoj intrakranialnich vztahti u pacienti s rozstépem rtu a patra v éasovém obdobi
od 10 do 18 let za pouziti klastrové analyzy

Veleminskd J., Miillerova Z.

Studie je zaloZena na longitudindlnim ke-
falometrickém sledovani laterdlnich telerent-
genovych snimka pacientd s dplnym jednostran-
nym rozstépem rtu a patra muzského pohlavi. Za
pouZiti klastrové analyzy byl sledovdn vztah 75
kraniofacidlnich charakteristik velikosti, tvaru
i pozice v ¢asovém rozmezi od 10 do 18 let.
Hlavnim cilem prédce bylo charakterizovat vyvoj
intrakranidlnich vztaha bé&hem pubertdlniho
spurtu a porovnat koneény stav v dospélosti
s kontrolnim souborem.

Uhel lebeéni baze a jeji vliv na pozici Celist-
niho kloubu se béhem sledovaného obdobi
neménil. Konstantni zustal také vztah rotace
dolni &elisti s inklinaci horniho alveolarniho
vybézku a s protruzi jednotlivych éédsti skeletdl-

niho profilu. Rotace mandibuly se aZ do dospélosti
vyvijela nezdvisle na sagitdlnich mezicelistnich
vztazich. Vztah sagitdlnich mezicelistnich vztaht
vzhledem k jinym &astem obli¢eje se ale ménil.

Pied zaddtkem puberty je nejvice ovliviiovala re-
dukovana délka maxily. Riastova nedostatecnost
maxily byla v tomto obdobi vyvdZzena zménou
tvaru a pozice dolni éelisti. Jeji adaptaéni schop-
nosti pozd&ji nestalily kompenzovat tento
nerovnomeérny vyvoj celisti umocnény rustovym
pubertdlnim spurtem. Nasledkem toho se
sagitdlni mezidelistni vztahy ke konci vyvoje
zhorSily u vétdiny pacientt. Souvislost omezeni
vertikdlniho ristu maxily s jeji retropozici se pro-
jevila aZ v dospélosti.

Intrakranialni vztahy kontrolniho souboru se
od rozstépovych soubord lisily. Sagitdlni mezice-
listni a dentdlni vztahy spolu u zdravych muza
nesouvisely. ProtoZe jednotlivé probandy nespo-
jovalo Zzadné omezeni ristu ani vyvoje, nevyvinul
se zde tésnéjsi vztah mezi tvarovymi vlastnostmi
dolni celisti, ktery ptedstavuje hlavni kompen-
zaéné-adaptaéni mechanismus.
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Supplementa ¢asopisu Ceské lékaiské spolecnosti JEP v roce 2001

m Monitorace v anesteziologii, resuscitacni a intenzivni péci
Laboratof u lizka nemocného — Point of Care Testing /POCT/
Prace sester na ARO a JIP

(Anesteziologie a neodkladnd péce)

V ramci 12. rocniku casopisu Anesteziologie a neodkiadna péce vychazi|. supplementum 2001, jehoZ naplni jsou prace prednich klinickych a biochemic-
kych odbornikii na téma monitorace v anesteziologii, resuscitaéni a intenzivni péce, vyznam a poslani laboratofe u IZka nemocného — Point of Care Testing
(POCT) . Dale je do Cisla zafazeno nékolik Elank( sester o praci na ARO a JIP pfi péci o nemocného v neodkladném stavu, kdy jeho Zivot je vazné ohroZen.
Dokonalé sledovani pacienta, rychlé vyhodnoceni jeho stavu i zmén v pritbéhu nemoci, spravné nasmérovani k poznani diagnozy, a tim k véasnému
rozhodnuti 1éEby, mlZe odvratit zhrouceni stave nemocného. Vedle sledovani oSetfovaného je velice cenna vcasna laboratorni diagnostika. K tomu tcelu
vznikla laboratof, ktera je umisténa v blizkosti I{izka pacienta a ktera poskytne zav€as kvalitni informace. Prace s témito pristroji vyZaduje, aby pracovnik
byl zaskolen a seznamen s piistroji pro rozsahiejsi cinnost laboratofe, pritom vysledky musi byt spravné vyhodnoceny a byt pod kontrolou centralni
laboratofe. Takovéto zafizeni maji jisté prednosti, ale mohou pfinést i urdita rizika, ktera by mohla vzniknout pfi nespravném postupu praci s pfistrojem
a Spatném vyhodnoceni.

Cena vytisku 64,-Kc/73,-Sk.

m Dekada kosti a kloubu

(Ceska revmatologie)

Supplementum je vénovano piedevsim nejvyznamnéjsi soucasné celosvétové aktivité, tj. Dekadé kosti a kloubll. Jsou zde v pIném rozsahu publikovany
prednasky, které zaznély na zahajovacim sympoziu Dekady konaném v kongresovém centru Nemocnice Na Homolce v roce 2000. Texty jsou vénovany
riiznym aspekttim medicinské a socialni zavaznosti chorob pohybového Ustroji véetné revmatologické, ortopedické a rehabilitacni problematiky. Jsou
doplnény pfehledem dvou novéji pouzivanych protizanétlivych 1&kii a také dvéma noveé vypracovanymi standardy |écebné péce pro polymyalgia rheumatica
a syndrom bolestivého ramene.

Cena vytisku 64,- K¢ / 86,- Sk.

m [Il. slovensky pediatricky kongres

(Cesko-slovensk4 pediatrie)

Supplementum obsahuje abstrakta z I1I. slovenského pediatrického kongresu, konaného za mezinarodni Ugasti ve dnech 27. — 30. 6. 2001 v Martine.
Prednasky a postery byly vénovany imunologii, neonatologii, kardiologii, détské chirurgii, endokrinologii, pneumologii, genetice a pediatrii prvniho
kontakiu.

Cena vytisku 59,- K¢ / 68,- Sk.

m Fotodiagnostika a fototerapie

(Ceska-slovenska dermatologie)

Kratke kompendium, které ma umoZnit orientaci (na jednom misté a v ceském jazyce) v nejobvykleji se vyskytujicich patologickych nalezech souvisejicich
se zvysenou citlivosti viii slunci nebo umélym zaficam. Zodpovida zakladni praktické otazky natéma diagnostiky a Iécby primarnich a sekundarnich
fotodermatéz a fotosenzitivnich stavi viibec.

Fotodiagnostika (L. Malina). Fotodiagnostika nadoril (F. Vosmik). Fototerapie dermatdz (L. Malina). Fotochemoterapie jako Iécha nebo prevence koZnich
chorob (M. Jirdskovd). Fotodynamicka terapie (PDT) (M. Jirdskovd).

Cena vytisku 80,-K¢ / 92,-Sk.

® Hematoonkologické supplementum

(Vnitini Iékarstvi)

Hematoonkologie je jednou z nejbouflivéji se rozvijejicich oblasti mediciny. Redakce Casopisu predklada supplementum, které je celé venované této
tematice. Celkem osm rozsahlejsich &lanki bylo zafazeno tak, jak je autofi spontanné zaslali, nejde tedy o prace vyzadané ani o (plny vycet nasich
&pickovych hematologickych pracovist nebo autord. Tim spise supplementum nazorng ilustruje vyvoj hematologicke onkologie u nas.

Cena vytisku 63,-K¢ / 72,-Sk.

® Chyby a omyly v diagnestice a terapii

(Prakticky lekar)

Pisemné zpracovéni jedendcti predndek z riznych obori piednesenych na VIl sympoziu Praktického Iékare konané koncem roku 2000. Navazuje na
predchozi supplementa z téchto sympozii.

Cena vytisku 38,-K¢ / 44,-Sk.

PRIPRAVUJEME:

W Spoletny sjezd Ceske gastroenterologické spolecnosti a Hepatologické spolegnosti CLS JEP (Karlovy Vary, listopad 2001)
(Ceska a slovenskd gastroenterologie a hepatologie)
Abstrakta z kongresu.

Cena vytisku 72,-KC / 82,-Sk.

= Neonatologické supplementum
(Ceska gynekologie)
Soubor ¢lankii navazujici na Perinatologické supplementum téhoZ Casopisu vydané v roce 2000.

Cena wytisku 69,-Kc/79,-Sk.

Pro pedplatitele jednotlivych titulii jsou supplementa v cené predplatného. Ostatni zajemci si je za vyse uvedené ceny mohou objednat na adrese:
Nakladatelské a tiskové stredisko CLS JEP, Sokolskd 31, 120 26 Praha 2, tel. 02-2426 6226, e-mail nis@iol.cz.
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