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The Depth of Thermal Necrosis After

SureTouch' (SoftScanTM)

CO, Laser Scanner

Udomsak Wongparami MD,
Niwat Polnikorn MD,

Suthep Jirasutus MD.

ABSTRACT:

WONGPARAMI U*, POLNIKORN N**, JIRASUTUS S***. THE DEPTH OF THERMAL
NECROSIS AFTER SURETOUCH' " (SOFTSCAN ")CO, LASER SCANNER. THAI J
DERMATOL 2004;20: 59-72.

*DERMATOLOGICAL UNIT, INTERNALMEDICINE GROUP, ANGTHONG HOSPITAL,
ANGTHONG, THAILAND.

**DERMATOLOGIC SURGERY UNIT, DIVISION OF DERMATOLOGY, RHAMATHIBODI
HOSPITAL, MAHIDOL UNIVERSITY, BANGKOK, THAILAND.

***SUPHANAHONG DERMATOLOGY CLINIC, BANGKOK, THAILAND.

BACKGROUND: SureTouch TM(SoftScan TM)CO2 laser scanner has recently been introduced for laser

skin resurfacing. It is optomechanical flashscanner that can be used in conjunction with a lower power CO, laser

in the continuous mode. The scanner achieves high power by focusing the CO, laser beam to a small spot size of
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200 Jm, and rapidly scans the focused beam over a variety of scan pattern. The scan size can be variable up to 20

mm. The dwelling time can be adjustable from 396 to 1000 Hsec. There were no previous studies for human

tissue effect of this scanner.

OBJECTIVES: To define the optimum laser parameters for maximum aesthetic effect of the scanner
and to determine the depth of ablation and the depth of residual thermal injury produced with one to three passes

of the optimum laser parameters.

METHODS: Normal skin from both ends of fusiform excision at perioral area for a total of 12
specimens were treated with one pass of the following three different power setting. Square- pattern, 2x2 mm.
scan area was set with three different power settings of 11, 15, 20 watts, continuous wave CO, laser mode. Four
different dwelling times, 396, 485, 591 and 698 |lsec were used for each power setting. The distal end of
postauricular donor skin from another patient requiring full thickness skin grafts following Mohs micrographic
surgery for a total of 6 specimens were treated with one to three passes of 11 watts and 2 dwelling times, 396 and

485 |Usec. Histologic studies were evaluated by light microscopy and micrometer.

RESULTS: The depth of thermal necrosis after one pass of SureTouch TMCO2 laser scanner are between
5 and 100 lim.The constant ablation depth after one pass of all parameters measured about 20-50 Hm. Increasing
the dwelling time and power setting resulted in a corresponding increase in the depth of thermal necrosis. The
depth of ablation and residual thermal injury after treated with one to three passes of 11 watts and 2 dwelling time,

396 and 485 [sec are about 20-50 im and 25-150 JAm , respectively.

CONCLUSION: Every parameters in this study can be used for skin resurfacing. The recommended
optimum parameters are the power setting of 11 watts and dwelling time of less than 485 sec because they
produced the least residual thermal necrosis. The recommended optimum parameters for maximum aesthetic
effect can be use only one pass because the subsequent passes produced the constant ablation depth but increasing

the depth of residual thermal necrosis and increasing the risk of scarring.

Key word : Thermal necrosis, SureTouch , SoftScan , flashscanner, laser skin resurfacing
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The currently available lasers intended for
resurfacing incorporate advancement base on
Anderson and Parrish’s theory of selective
1:ohotothermolysis."2 The 10,600-nm wavelength of
the CO, laser is preferentially absorbed by water,
having an extinction coefficient of about 30 }Lm.z‘ :
The thermal relaxation time of this layer of tissue
has been calculated to be less than 1 ms." If the
laser-tissue interaction time is confined to this time
period or less by rapid pulsing of the laser or by
rapid scanning of continuous beam, then a layer of
residual thermal necrosis measuring only 50 to 100
Jm because of confinement of thermal diffusion.™*

The recent well know technology for skin
resurfacing is SilkTouch™ flashscanner but the
newer advance one is the SoftScan.™ (Sahar
technologies, Inc.)’ SoftScan™ was renamed to

SureTouch™ CO, laser scanner. (Sharplan Laser,

Inc.). SureTouch™ CO, laser scanner %7 s used in
conjunction with a lower power CO, laser in the
continuous mode. The scanner achieves high
powers by focusing the CO, laser beam to a small
spot size of 200 Jlm and rapidly scans the focused
beam over a predetermined scan pattern. A variety
of scan patterns is provided in continuous wave
mode; square, hexagon, line, parallelogram,
rectangle, triangle, and wedge. The scan size can be
variable up to 20 mm. for each pattern. The short
exposure time (dwelling time) in continuous mode
can be adjustable from 396 to 1000 [isec. The full
SureTouch'" CO, laser scanner device specification
is showed in Table 1.* there were no previous
studies for human tissue effect of this scanner

system.
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Table 1

™ . . .
SureTouch ~ CO, laser scanner device specifications

Laser Compatibility
Computerized Scan Modes
Scan Patterns

Scan size

Dwelling Time

Control Panel

Electrical Power

Continuous (CW)

Most Sharplan CO2 Lasers

Square,Hexagon,Line,Parallelogram,Rectangle, Triangle, Wedge
Variable up to 20 mm

CW Mode Adjustable from 396-1000 microsecond
Microprocessor Contro,LCD Display

110-230 VAC,50/60Hz

Materials and Methods

The Donor Skin

The first patient having a solitary neurofibroma
nodule at perioral area was entered into the study.
Normal skin from both ends of fusiform excision of
neurofibroma nodule for a total of 12 specimens
were used. The second patient required full-
thickness skin grafts following Mohs micrographic
surgery was entered into the study. The donor skin
for a total of 6 specimens were taken from the
postauricular region.

Laser

The laser used was the Sharplan Model 20 C
(Sharplan Lasers, Inc.) It was the sealed-off, DC
excited CO, laser which emit light at 10,600 nm. in
the infrared part of the spectrum. The Mode
structure was TEMoo. Power on tissue were set
with three different power setting of 11, 15 and 20

watts continuous wave CO, laser mode.

The SureTouch™ CO, laser scanner (Sharplan
Lasers, Inc.) is an optomechanical flashscanner that
can be used with continuous mode CO, lasers. This
flashscanner used microprocessor—controller mirror
deflection to move a highly focused 200-fim CO,
laser beam with constant velocity in varying scan
pattern : square, hexagon, line, parallelogram,
rectangle, triangle or wedge. The scan pattern in this
study was square-pattern, 2x2 mm. Four different
dwelling times, 396, 485, 591 and 698 |Asec were
used for each power setting.

Skin Treatment

Prior to excision of the neurofibroma nodule in
the first patient, the normal skin from both end of
fusiform excision were treated with one pass using
the previous three different power setting, four
different dwelling times and 2x2 mm., square-
pattern. The “Char-free” skin debris were not

removed with wet applicators. Following treatment,
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the tissue was excised and placed in formalin for

histopathological analysis.

Fig. 1A SureTouch™ CO, laser scanner with
the power setting of 11 watts and dwelling
time 396 |lsec produced about 20-30 [im.
ablation depth and 5 [im. residual thermal
necrosis. The dermal-epidermal junction

remained intact in many foci.

Fig 1B SureTouch™ CO, laser scanner with

the power setting of 11 watts and dwelling
time 396 [sec produced about 20-30 fim.
ablation depth and 5 [lm. residual thermal
necrosis. The dermal-epidermal junction

remained intact in many foci.

Prior to excision of the donor skin in the second

patient, the distal ends of what was to become the

“dog ears” of the elliptically excised tissue was
treated with one to three passes using the power
setting of 11 watts and 2 dwelling times; 396 and
485 |lsec. Wet application were used to remove the
skin debris between subsequent passes of the lasers.
Following treatment, the tissue was excised and

placed in formalin for histopathotogical analysis.

Fig 1C SureTouch™ CO, laser scanner with
the power setting of 11 watts and dwelling
time 485 Jlsec produced about 30-50 [im
ablation depth and 25 [lm residual thermal

necrosis.

Fig 1D Most parameter of SureTouch™ Co,
laser scanner completely ablated the
epidermis. The depth of ablation are about
30-50 Mm. The depth of residual thermal

necrosis are between 25 and 100 Lim.
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The depth of tissue vaporization and thermal
necrosis was evaluated by light microscopy and
measured for each section of each specimen, using
micrometer under low (X100) and high (x400)
magnification.

Results

The one pass of SureTouch™ CO, laser scanner
produced whitening on contact with intact skin as
well as visible, square-pattern skin contraction with
the application of each parameter in the additional
passes. The one pass of all parameters completely

ablated the epidermis(Fig.1D) except the power

setting of 11 watts and dwelling time 396 |lsec
which the dermal-epidermal junction remained
intact in many foci.(Fig.1A,B) The depth of ablation
from all parameters with the SureTouch™" CO, laser
scanner measured approximately 30-50
m.(Fig.1D) except the power setting of 11 watts,
dwelling time 396 Llsec which the depth of ablation
measured about 20-30 Lim.(Fig.1A,B) The depth of
residual thermal injury after one pass of the

SureTouch™ CO, laser scanner are between 5 and

100 tm.

DEPTH OF gg
THERMAL 60
NECROSIS 40

(Microns) 20

L

[ 396microsec.
. 485microsec.

[ 591 microsec.

20 ] 698microsec.

Fig 2 A correlation between the depth of thermal necrosis and dwelling time occurred with each power

setting of SureTouch™ CO, laser scanner.

At the power setting of 11 watts, four different
dwelling time, 396, 485, 591 and 698 Msec, the
depth of residual thermal necrosis can be measured
about 5, 25, 35, 50 Llm, respectively(Fig.1A,C). At

the power setting of 15 watts, the same four

different dwelling times, the depth of residual
thermal necrosis can be measured about 35, 50, 50,
75 Mm, respectively. At the power setting of 20
watts, the same four different dwelling time, the

depth of residual thermal necrosis can be measured



68 Wongparami U et al

Thai J Dermatol, April-June 2004

about 35, 100, 100, 100 [im, respectively. A
correlation between the depth of thermal necrosis
and dwelling time occurred with each power setting.
Increasing the dwelling time resulted in a
corresponding increase in the depth of thermal

necrosis. (Fig. 2)

The setting of dwelling time 396 |lsec and
varying of power setting 11, 15, 20 watts produced
the residual thermal necrosis about 5, 35, 35 tm,
respectively. The setting of dwelling time 485]Llsec
and varying of power setting, 11, 15, 20 watts
produced the residual thermal necrosis about 25, 50,
100 Lm, respectively. The setting of dwelling time
591 Usec and varying of power setting, 11, 15, 20

watts produced the residual thermal necrosis about

35, 50, 100 Mm, respectively. The setting of
dwelling time 698 |lsec and varying of power
setting, 11, 15, 20 watts produced the residual
thermal necrosis about 50, 75, 100 |lm,
respectively. A correlation between the depth of
thermal necrosis and power setting occurred with
each dwelling time. Increasing the power setting
resulted in a corresponding increase in the depth of

thermal necrosis (Fig.3)

Each power setting, there are correlation
between the depth of thermal necrosis and fluence,
increasing the fluence resulted in a corresponding
increasing in the depth of thermal necrosis (Fig.4 ,

Table2-4)

DEPTH OF
THERMAL
NECROSIS

(Microns)

11watts
B 15watts

[ 20watts

DWELLING TIME (Microsec.)

Fig 3 A correlation between the depth of thermal necrosis and three different power settings occurred with

each dwelling time of SureTouch™ CO, laser scanner
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Fig 4 A correlation between the depth of thermal necrosis and fluence, increasing the fluence resulted in a

corresponding increase in the depth of thermal necrosis with SureTouch™ CO, laser scanner.

Table 2
Dwelling time (microsec.) Power (watts) Fluence (j/cmz) Dermal necrosis (micron)
396 11 7.61 5
485 11 9.32 25
591 11 1138 35
698 11 13.38 50
Table 3
Dwelling time (microsec.) Power (watts) Fluence (j/cmz) Dermal necrosis (micron)
396 15 10.38 35
485 15 12.71 50
591 15 15.51 50
698 15 18.24 75
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Table 4

Dwelling time (microsec.) Power (watts)

Fluence (j/cmz) Dermal necrosis (micron)

396 20
485 20
591 20
698 20

13.84 35

16.95 100
20.68 100
24.32 100

The depth of ablation at the power setting of 11
watts, dwelling times 396 and 485 Hsec, one to
three passes, measured approximately 20-50 m.
The subsequent passes completely ablated the
epidermis and vaporized tissue into superficial
portion of the papillary dermis. Increasing the
dwelling time or numbers of passes did not produce
increasing the depth of ablation. The first, second
and third pass with the power setting of 11 watts
and dwelling time 396 [sec produced the depth of
residual thermal injury about 25, 75, and 150 Hm,
respectively.(Figure 5) The first, second and third
pass with the power setting of 11 watts and
dwelling time 485 Llsec produced the depth of
residual injury about 50, 100 and 150 Hm,
respectively. The depth of residual thermal injury
produced increase with subsequent passes for the
power setting of 11 watts and dwelling time 396
and 485 Lsec.

Discussion

The Flashscanner technology using in
conjunction with a lower power CO, laser in the

continuous mode have been developed for precise

tissue vaporization with minimal residual thermal
damage. In order to confine thermal damage to the
irradiated tissue, the time of irradiation must be
shorter than the time it takes the heated tissue to
cool, is the short exposure times (dwelling time)
must be less than the thermal relaxation of target
tissue (695-950 isec)’ Therefore, the dwelling
time, 396-698 sec of SureTouch™ scanner are in
proper range and are less than the thermal relaxation
time of skin. For “char-free” tissue ablation, enough
energy must be delivered to vaporize rather than
coagulate tissue. This vaporization threshold of
tissue has been calculated to be approximately 5
Jem® > ®° Above this vaporization threshold, the
laser energy is absorbed by the tissue, converted to
heat, and rapidly boil the water content of the skin
at 100 °C . Such precise vaporization of tissue
creates narrow zone of thermal damage, measuring
50-100 },Lm.'o Clinical studies as well as pig skin
models suggest that a residual thermally coagulated
laser of about 30-150 }Lm'o thickness is ideal for
providing enough hemostasis with a minimal risk

for scarring. Another factor important to control
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Fig 5 With SureTouch'" CO, laser scanner , the power setting of 11 watts and dwelling time 396 and 485 Llsec,

the depth of residual thermal necrosis increase with subsequent passes.

Fig 5A Section taken from skin treated with one Fig 5B Section taken from skin treated with two

pass of 11 watts, dwelling time 396 [Asec. pass of 11 watts, dwelling time 396 Llsec.

Fig 5C Section taken from skin treated with

three pass of 11 watts, dwelling time 396 |lsec.
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with CO, laser is the depth of ablation produced, as
scarring is more likely when vaporization extends
into the reticular dermis. All parameter of this study
used the fluence between 7.61-24.32 J/em® which
are above the vaporization threshold of tissue.
Therefore , all parameters reduced the heat or
thermal damage to surrounding the laser impact site.
The depth of thermal necrosis after one pass of
SureTouch™ CO, laser scanner are between 5-100
Hm. The ablation depth after one pass of all
parameters measured about 20-50 [lm. Every
parameters in this study can be used for laser skin
resurfacing but the recommended optimum
parameters are the power setting of 11 watts and
dwelling time of less than 485 Jlsec because they
produced the least residual thermal necrosis (5-25
Hom)

One pass after SureTouch™ CO, laser scanner
with all parameters ablated entirely through the
epidermis, except the power setting of 11 watts and
dwelling time 396 and 485 Llsec which the dermal-
epidermal junction remained intact in many foci.
Because the zone of residual thermal damage
increased with subsequent passes but constant
ablation depth ,the recommended optimum
parameter for maximum aesthetic effect can be use
only one pass for reducing risk of scarring. The
increasing of residual thermal damage with
subsequent passes may relate to a dehydration

effect'’ of the CO, laser on the water content of the

skin, with increasing thermal damage resulting from
the treatment of partially dessicated tissue. The
visible skin contraction produced upon laser contact
on the first and subsequent pass may relate to this
phenomenon, or alternatively, to shrinkage of
collagen fibers. There may be additional beneficial
therapeutic effect that relates to heat-induced
collagen shrinkage following SureTouth™ Co,
laser scanner using conjunction with CO, laser. The
collagen shrinkage may contribute to the apparently
persistent skin-tightening effect. An increasing
understanding of laser-tissue interaction of
SureTouch™ scanner using conjunction with CO,
laser in many parameters help us producing
efficient tissue vaporization with an appropriate
amount of residual thermal coagulation and
excellent depth control. The SureTouch™ Co,
lasers scanner device specification showed that it
can be use with most Sharplan CO, lasers. It
required at least 20 watts continuous wave laser
which is the least expensive compact CO, laser
system. The variety of scan pattern in size up to 20
mm. can reduce the operation time. The adjustable
dwelling time from 396 to 1000 |lsec can be
applied for different skin location and other skin
disorders. The further clinical studies of this scanner
for skin resurfacing and treating skin disorder will

be performed.
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Methotrexate

Porntip Puvabanditsin MD.

ABSTRACTS:
PUVABANDITSIN P. METHOTREXATE. THAI J DERMATOL 2004; 20:.73-89.

DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, FACULTY OF MEDICINE,
CHULALONGKORN UNIVERSITY, BANGKOK, THAILAND.

Methotrexate is the most widely used antipsoriatic therapy since 1951 because of the effectiveness and
the inexpensive cost. Methotrexate is indicated in moderate to severe psoriasis and is administered either by single
oral or single intramuscular weekly dose or as intermittent oral schedule of three divided doses over a 36 hour
period once a week. The doses are 7.5-25 mg per week. The common acute side effects are GI upset, malaise,
headache, oral ulceration and myelosuppression. Overdosage is seen in patients with decreased renal function.
The most serious long-term' side effect is liver cirrhosis. Liver enzyme may be elevated during taking

methotrexate but may be not totally reflective the developing of liver pathology.

Liver biopsy is the most definite monitoring procedure to be performed after 1.5 gm accumulative doses
have been reached. But in Thailand, the liver biopsy is rarely done because both patient and physician do not want
to take the complication risks. Methotrexate is still the essential drug for psoriasis in the developing country. Low
incidence of liver cirrhosis is reported may be due to the difference in genetic background and less alcohol

consumption in Thai psoriatic patients.

Key Words: Methotrexate, psoriasis, liver cirrhosis
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M13197 3 Methotrexate in psoriasis: Revised guidelines”
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A. Premethotrexate evaluation

1. CBC count with differential count

2. Serum creatinine, blood urea nitrogen, urinalysis, creatinine clearance

3. AST; ALT; alkaline phosphatase; bilirubin; albumin; hepatitis A, B, and C serology

4, HIV antibody determination in patients at risk for AIDS
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B. Early-treatment (2-4 mo) liver biopsy should be considered if any of the following risk factors are present

to a significant degree:

1. History of current excessive alcohol consumption

2. Persistent abnormal liver chemistry studies

3. History of liver disease including chronic hepatitis B or C

4. Family history of inheritable liver disease

5. Diabetes mellitus

6. Obesity

7. History of significant exposure to hepatotoxic drugs or chemicals

C. Continuing laboratory studies

1. CBC count with differential and platelet count weekly for 2 wk, biweekly for the next month, then

approximately monthly depending on leukocyte count and stability of patient

2. Blood urea nitrogen and serum creatinine at 3 to 4-mo intervals

3. AST, ALT, alkaline phosphatase, and albumin every 4-8 wk (more frequent liver chemistry

monitoring in lieu of initial liver biopsy)

D. More frequent monitoring may be useful in the following circumstances:

1. During initial treatment

2. When increasing dose

3. During episodes of increased concomitant medications [eg, NSAIDs])

E. Liver biopsy is recommended after a cumulative methotrexate dose of approximately 1.5 gs and thereafter

at 1.0 to 1.5-gs intervals
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A19NN4 Recommendations for monitoring hepatic safety in patients with rheumatoid arthritis receiving methotrexate’”

A. Baseline

1. Laboratory tests

a. Liver function tests (AST, ALT, alkaline phosphatase, albumin, birilubin)

b. Hepatitis B and C serologies

c. Other standard tests including complete blood cell count and serum creatinine
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2. Pretreatment liver biopsy may be considered for patients with
a. History of excessive alcohol consumption
b. Persistently abnormal baseline AST values
c. Chronic hepatitis B or C infection
B. Monitor AST, ALT, albumin at 4 to 8-wk intervals
C. Perform liver biopsy if
1.5 of 9 determinations of AST are abnormal within a given 12-wk interval (6/12 if tests are performed
monthly) are abnormal (defined as an increase above upper limit of normal)
2. There is a decrease of serum albumin below normal range (in the setting of well-controlled RA)
D. If the results of the liver biopsy are
1. Roenigk grade I, II, I1Ia, resume MTX and monitor as in B, C1, and C2 above
2. Roenigk grade ITIB or IV, discontinue MTX
E. Discontinue MTX in patients with persistent liver test abnormalities, as defined in C1 and C2 above, or

in those who refuse lver biopsy

a aa (3 7
M1 5 NeNTINeIveRy lay Roenigk

Liver Histology Grading Scale

Grade I Normal to mild fatty infiltration, portal inflammation, and nuclear variability
Grade I1 Moderate to severe fatty infiltration, nuclear variability, portal tract expansion and

inflammation, and necrosis

Grade IITIA Mild fibrosis

Grade IIIB Moderate to severe fibrosis

Grade IV Cirrhosis
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13197 6 Potential Drug Interactions with Methotrexate

Mechanism

Drugs

Decreased renal elimination of methotrexate

Nephrotoxins (e.g.,aminoglycosides, cyclosporine)
Many nonsteroidal anti-inflammatory agents
Sulfonamides*

Probenecid

Salicylates

Penicillins

Colchicine

Cisplatin and all renal-toxic drugs*

Additive or synergistic toxicity

Trimethoprim-sulfamethoxazole*
Ethanol

Pyrimethamine

Displacement of methotrexate from protein

binding

Salicylates
Probenecid
Barbiturates
Phenytoin
Retinoids
Sulfonamides*
Sulfonylureas

Tetracyclines

Intracellular accumulation of methotrexate

Dipyridamole

Hepatoxicity

Retinoids

Ethanol*

Other

Allopurinol

* Near-absolute contraindication
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Ochronosis: A Case Report and

Review of the Literature

Sudarat Seenumgeon MD,
Pongsak Mahanupab MD,
Somdet Srichairatanakool MD,

Siri Chiewchanvit MD.

ABSTRACT:

SEENUMGEON S*, MAHANUPAB P, SRICHAIRATANAKOOL S~ , CHIEWCHANVIT
S*, OCHRONOSIS: A CASE REPORT AND REVIEW OF THE LITERATURE. THAI J
DERMATOL 2004; 20:90-102.
.Department of Internal Medicine,
"Department of Pathology,
"'Department of Biochemistry, Faculty of Medicine, Chiang Mai University, Chiang Mai 50200, Thailand
Ochronosis is a rare hereditary autosomal recessive disorder. It is caused by mutation of the alkaptonuric
gene, which is the homogentisate 1,2-dioxygenase encoding gene. The deficiency prevents catabolism of
phenylalanine and tyrosine. The accumulation of homogentisic acid, which has a high affinity to cartilage and
connective tissue results in clinical outcomes.
We reported a 54-year old Thai female who presented with chronic polyarthritis and abnormal skin color
change. The skin and synovial biopsies revealed typical brownish materials of ochronosis. Biochemical tests and
high-performance liquid chromatography (HPCL) confirmed the diagnosis.

Key words: Ochronosis, alkaptonuria, joint, kidney
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Introduction

Alkaptonuria or ochronosis is a rare hereditary
autosomal recessive disorder caused by mutations of
the alkaptonuria gene (AKU). It is the homogentisate
1,2-dioxygenase encoding gene that has been
mapped to chromosome 3q21-q23. The disease, first
described in 1902, results from a deficiency of an
enzyme homogentisic acid oxidase that is abundant
in liver, kidney and prostate’ The deficiency

prevents catabolism of homogentisic acid, which is

an intermediate product in the metabolism of
Fig. 1 Coalesced, grayish blue phenylalanine and tyrosine (Fig.1). Homogentisic
papules and plaques with scale on acid excretes mainly in urine that darkens rapidly on

the hands and feet. standing, due to pigment formation on its
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nonenzymatic oxidation. The pigment has a high Otherwise her health was good. There were no
affinity to cartilage and connective tissue. The similar problems in other members of her family.

deposition in the cartilage causes progressive
arthritis that often leads to hospitalization. The
pigment is black in the tissue, but appears brown in
color under microscopic examination, and is
therefore called ochronosis (color of ochre). There
have been more than 600 case reports so far, most

commonly in Slovakia and the Dominican

Republic. 58

Fig. 2 Both sclerae showed bluish-black

We hereby report a case of systemic

pigmentation deposition.

ochronosis from the northern part of Thailand and
review the literature.
Case report

A 54-year old Thai female presented with
chronic bilateral hip, knee and left shoulder joint
pain for 1 year. Pain began in both hips followed

By both knees and the left shoulder. The pain was

L

progressive, aggravated by motion and relieved

with rest. Stiffness in both knees and hips was also Fig. 3 Skin biopey' ghiowsd ‘degasitution of

found and later she required a cane for walking. collagen " fibers " alif s AEheEiin & 0f aonre

She was diagnosed with chronic osteoarthritis and amorphous substance within the dermis. (arrow)

prescribed non-steroidal anti-inflammatory drugs (HanE

and muscle relaxants, but there was no Physical examination revealed asymptomatic
improvement. She also noticed asymptomatic bluish-black pigmentation located on the lateral part
bluish-black discolored patches on the forehands, of the fingertips, toes, palms, soles, sclerae and nose
forefeet, nose, sclerac and inner ear for about 1 (Fig. 2). A skin biopsy revealed intradermal foreign
year. She denied painful movement of other joints body granuloma and brownish materials typical of
such as the hands, feet, ankles, elbows and back, ochronosis. (Fig.3)

but felt stiffness of the thoracic and lumbar spines.
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Musculoskeletal examination  revealed
postural changes that consisted of decreased
lumbar lordosis, and increased thoracic kyphosis
without scoliosis. There was stiffness of the neck,
left shoulder, lumbar spines and hip joints without
pain on motion, but decreased range of motion of
all directions. Schober’s test was about 2 cm on
flexion, and there was no localized tenderness on
the spine. The lumbar paravertebral muscles
showed mild spasm. The knee joints revealed

periarticular thickening with bony consistency and

moderated joint effusion. Pain and crepitus on

movement {iited laes Aekivn. The: huitl) fect, Fig. 5. Synovial tissue biopsy showed mononuclear

iy cells infiltration and deposition of ochre substance
elbow and ankle joints were normal. PO

Other abnormal findings included pansystolic e e e s s
murmur grade 2 at the aortic valvular area with
radiation to the neck. Other systemic examinations Complete blood count, erythrocyte sedimentary

were unremarkable. rate and C-reactive protein were within normal

limits. Urinalysis showed many white and red blood
cells, but Gram’s staining was negative. The urine
culture revealed a mixed organism of 10* -10° per
cumm. Plain KUB and ultrasound of the kidney
showed bilateral medullary nephrocalcinosis,
bilateral calyceal stones with hydronephrosis of the
left upper pole of the kidney, and right distal ureteric

calculi (fig. 4). Blood chemistry showed normal

Fig.4 The lumbosacral spine study revealed

anion gap metabolic acidosis compatible with renal
bamboo-like spines with all disc space narrowing

tubular acidosis typel. Radiological skeletal surveys
to the lumbar spines, calcification of vertebral

showed severe space narrowing of the hip joint, on
bodies and disc spaces and abnormal

the right side more than left, with osteophyte
calcification at bilateral renal medulla areas.
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formation and subchondral bone cyst (Fig. 5). The
knee joints showed joint space narrowing, soft
tissue swelling and spur formation with
subchondral bone sclerosis of both sides, with the
left having more severe degenerative change than
the right (Fig.6). The lumbosacral spine study

revealed bamboo-like spines with all disc space

Urine : HPLC

EEBEEBRER

Normal healthy person

Fig. 6 HPLC chromatogram of pure homogentisic

patient.

Arthroscopic findings of both knee joints
showed brittleness and fragmentation of black
colored cartilages and synovial tissue (Fig.9) .The
histopathology findings of synovial tissue showed
yellow-brown discoloration of synovial tissue and
cartilage (Fig. 10).

Synovial fluid examination

revealed a red blood cell count of 300 per cu.mm.

narrowing to the lumbar spines, calcification of
vertebral bodies and disc spaces, and traction spur in
the lumbar spines (Fig. 7). Radiography of the left
shoulder revealed mild joint space narrowing (Fig.
8). The C-spine, both feet and ankle joint studies,

were within normal limits.

Homogentisic
/{i acid
; AN
EEEREERERE
ki
h
'!. Patient
¥ :

acid and the urine from a normal healthy person, and our

and a white blood cell count of 10,000 per cu.mm.

without any organism or crystal. An
electrocardiogram showed first degree AV block.
Chest film showed a normal sized heart with post
aortic dilatation, suggestive of valvular aortic
stenosis. An echocardiogram demonstrated calcified

aortic valve with mild aortic stenosis and mild aortic
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regurgitation, no regional wall motion abnormality
and good left ventricular ejection fraction.

The ammonial silver nitrate test and Benedict’s
qualitative test of the urine were positive (Fig. 11).
High-performance liquid chromatography
confirmed the excretion of homogentisic acid in
urine (Fig.12). The ammonial silver nitrate test was
negative in the specimens of the two daughters.
Discussion

Alkaptonuria is a rare autosomal recessive
disorder in which homogentisic acid oxidase
activity is missing. This condition leads to an
accumulation of homogentisic acid production
during the metabolism of phenylalanine and
tyrosine." " Homogentisic acid excretes in urine that
turns dark on standing in the presence of oxygen
and alkali, because it oxidizes to benzoquinones,
which in turn, form melanin-like polymers. It also
has a high affinity to cartilage and connective
tissues  causing  clinical manifestation  of
ochronosis.”” Normal liver in adult humans is
sufficient to metabolize over 1,600 g/day of
homogentisic acid. Thus, no homogentesic acid can
be detected in plasma and urine.' In general,
alkaptonuria is asymptomatic until adult life. The
only sign that may be present in childhood is dark
staining of diapers in some instances.” **** From
1996-2003, there was a total of 30 cases reported

worldwide including ours (Table 1-3). The major

clinical manifestations of alkaptonuria were related

to deposition of ochronotic pigment in the affected
organs and they usually appeared in the fourth
decade of life. Abnormal quantities of homogentisic
acid accumulated in various tissues including the
skeletal system, cardiovascular system
(endocardium, pericardium and coronary artery),
kidney, ocular and skin.

We reported a typical ochronotic case, who
presented with a classic manifestation of
degenerative change of the large joints.
Musculoskeletal complaint was the most common
cause of hospitalization and the leading cause of
disability.l"3 There were synovial effusions in both
knee joints. The synovial fluid study showed
inflammation caused by fragmentation of the friable
cartilage with subsequent irritation of the synovial
membrane, which was unusual in general

su ,19,27,32
osteoarthritis, as reportcd.3 )

Ninety percent of
alkaptonuria patients presented with degenerative
change of the spine and peripheral joint. Ninety-
three percent of them had at least one joint area
involvement. The degenerative change of the spine
and peripheral joint, which is diagnosed at a
younger age than usual osteoarthritis, was found n
sixteen percent of all cases (Table3). Only ten
percent had small joint involvement (case 13 and
19). Our patient had osteoarthritis of the large joints
with sparing of the small hand and foot joints which

was similar to reported cases.
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Table 2. Summary of the clinical data of reported cases (from 1996-2003)

Characteristic Number
Age(range,median) 1-73, 51.5
Sex(M/F) 17/13
Race
Europe (%) 16(53.3)
Asia(%) 7(23.3)
North America(%) 7(23.3)
Clinical manifestation
Skin underlying cartilage(%) 15(50.0)
Ear(%) 15(50.0)
Nose(%) 8(26.6)
Face(%) 6(20.0)
Hand(%) 3(10.0)
Axilla(%) 3(10.0)
Foot(%) 2(6.6)
Eye(%) 16(63.0)
Sclera(%) 16(63.0)
Cornea(%) 2(6.6)
Conjunctiva(%) 2(6.6)
Musculoskeletal system(%) 27(90.0)
Degenerative change of spine(%) 23(76.6)
Degenerative change of
Peripheral joint(%) 17(56.6)
Tendon or ligament tear(%) 3(10.0)
Cardiovascular system(%) 5(16.6)
Urinary system(%) 4(13.3)
Darkening urine on standing ordark color stain of clothes(%) 7(23.3)
Deposition of ochronotic pigment in other rare organs(%) 6(20.0)
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Characteristic Number
Diagnosis measurement
Pathological(%) 21(70.0)
Biochemical(%) 7(23.3)
Detection of HGA in urine(%) 26(86.6)
Family history
Consanguineous(%) 4(13.3)
Family member involvement(%) 6(20.0)

Table 3. Summary of clinical findings according to age groups

Characteristic <12 years 12-39 years >39 years
Number(%) 3(10.0) 5(16.6) 22(73.3)
Sex (M/F) 3/0 4/1 9/13
Clinical manifestation

Skin and skin-

overlying cartilage(%) 0 3(10.0) 12(40.0)
Eye(%) 0 2(6.6) 14(46.6)
Musculoskeletal system(%) 0 5(16.6) 22(73.3)
Cardiovascular system(%) 0 1(3.3) 4(13.3)

Urinary system(%) 13.3) 0 3(10.0)

Darkening urine on standing 3(10.0) 0 4(13.3)

or darkening stain of clothes(%)

Deposition of ochronotic pigment 0 0 4(13.3)

in other rare organs (%)

Typical calcification in disc spaces was found
in the spines of our patient. She presented with
stiffness of the spine without pain on motion. The
first clinical symptoms of spondyloarthropathy of

ochronosis are usually progressive low back pain

and eventual stiffness on motion, which always
precedes peripheral joint involvement.® Complete
rigidity with dissolution of lumbar lordosis and
thoracic kyphosis resembles possible ankylosing

spondylitis, and the pain may disappear. * * The
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pathognomonic sign for ochronosis is the
radiological finding of multiple narrowing of disc
spaces with linear calcification. Little osteophyte
formation and minimal calcification may be
present." **2 Differentiation of ochronosis from
ankylosing spondylitis is difficult, but the fusion of
sacroiliac joints generally does not occur in the
former.”™ The possible link between alkaptonuria
and HLA-B 27 has been reported in more severe
axial joint involvement resembling ankylosing
spondylitis.z’3 Bluish-black pigmentation in sclera
and skin are the second and third most common
clinical manifestations of ochronosis. (table 2). The
skin biopsy usually demonstrates ochre or yellow-
brown pigment within the dermis, with or without a
foreign body giant cell. The fine pigment granules
may be seen in endothelial cells and the basement
membrane of secretory cells of the exocrine gland.
Patients may complain of unpleasant dark colored
sweat, which stains their clothes in the axilla
region.s The deposition of pigmentation was
reported in other tissues such as the cornea,
conjunctivae, tarsal plate of eyelids, cerumen,
tympanic membrane, nail, costal cartilage, vagina,
laryngeal and tracheal cartilage, helix of ears and
dura mater.> ">

Some cases of exogenous ochronosis, which
presented with asymptomatic bluish-black macules
on the malar areas, temples, inferior cheeks and

neck, resembled endogenous ochronosis, but did not

exhibit any systemic symptoms. This was mostly
reported in black South African patients.” The skin
histopathology showed the same findings.
Hydroquinone is the most common offending agent,
but phenol and quinine injection have also been
implicated.

Our patient showed medullary
nephrocalcinosis and neprolithiasis complicated by
distal renal tubular acidosis, the same as previously

12,13,17,34
reported. .

Medullary nephrocalcinosis is the
leading cause of distal renal tubular acidosis, and
distal tubular acidosis can also cause medullary
nephrocalcinosis.]'32 The mean and median age of
kidney stone onset are 64 and 48 years, respectively.
The kidney stone almost always occurs before
arthritis and skin dt:position.2

Cardiac involvement in ochronosis is due to
pigment deposition in the endocardium, commonly
in aortic and mitral valves that cause stenosis,
regurgitation or combination. The pigment can also
deposit in the intima of the large or coronary vessel,
which is demonstrated by coronary artery
calcification that occurs before the age of 40 years.?"
17,23,24,35

Currently, no specific treatment for
alkaptonuria has proven beneficial. Symptomatic
approaches, including management of pain,
physiotherapy, chiropractic care and education for a
home exercise program, are the mainstay of

treatment. Surgical replacement of the joints is
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helpful in advanced cases.’ High dose ascorbic acid
can decrease urinary excretion of benzoquinone, but
with no proven benefit to clinical outcome. A
restricted high phenylalanine diet may have a
beneficial effect, especially in young patients."s A
novel treatment trial of 2  (-2-nitro-4-
trifluoromethylbenzoyl)-1-3-cyclohexanedione
(NTBC), a potent inhibitor of p-hydroxy
phenylpyruvate dioxygenase, which catabolizes the
formation of homogentisic acid from p-
hydroxyphenylpyruvic acid, has been approved by
the FDA for tyrosinemia. NTBC reduces urinary
output of homogentisic acid in the murine model of
alkaptonuria mice and humans, but further
investigations are required‘2

In conclusion, we report a typical case of

ochronosis that presented  with

atypical
osteoarthritis. It is a rare genetic disease often
neglected by the doctor. Therefore, the diagnosis of
the patient should be differential with atypical
osteoarthritis, especially when there is evidence of
blush-black depositions in other organs beyond the
cartilage. Alkaptonuria is compatible with a normal
life span, although the affected patients may
experience pain and stiffness in axial and peripheral
joints resulting in progressive disability. Early
detection of the disease may prevent or delay

disability. Familial screening is also required.
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CME Patient 1

Papapit Tuchinda MD,

Woraphong Manuskiatti MD.

Department of Dermatology, Siriraj Hospital, Bangkok, Thailand

History

A 60-year-old Thai woman presented with
pruritic verrucous plaques on her lips, which had
been causing discomfort while eating for 5 months.
She developed progressive, multiple pruritic
brownish discolorations and thickening of the skin
at the axillae, palms, soles, and groins. She had
gradually lost weight (approximately 12 kilograms
over the last 7 months). She also complained of

mild epigastric discomfort after eating.

Figure I

Physical Examination (Figures I, II)
The axillary and inguinal areas showed well-
defined, thickened and velvety hyperpigmented

plaques and multiple skin tags. Her upper and lower

lips had velvety erythematous plaques. The palmar
and plantar surfaces of her hands and feet,
including the digits, were hyperpigmented and
thickened in a pattern that demonstrated an
exaggeration of their normal dermatoglyphics.

Other physical examination was unremarkable.

Figure I1

Figure III
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Histopathology (Figure III)
Keratin: normal basket weave
Epidermis: papillomatosis, acanthosis without
atypical keratinocyte
1. What is your provisional diagnosis?
A. Drug reaction
Paraneoplastic pemphigus
Benign acanthosis nigricans

Malignant acanthosis nigricans

m o 0w

Pemphigus vegetans

2. What is the most common associated disease?
A. Diabetes mellitus

B.Gastric adenocarcinoma

Cicartricial pemphigoid

o 0w

Mycobacterial infection

E. Squamous cell carcinoma
Laboratory Data

CBC: Hb 134 g/dl, Hct 39.1%, WBC
11230/mm’ (N 52%, L 15%, M 3%, E 29%, B1%),
Plt 108,000/mm’

FBS, BUN, Cr: within normal limits

LFT: SGOT 38 mg/dl, SGPT 30 mg/dl, AP 118
U/L, GGT 33 U/L, TB 0.9 mg/dl, DB 0.2 mg/dl,
albumin 3.1 g/dl, globulin 2.9 mg/dl

CEA: 4.65 ng/ml (0-34 ng/ml)

CA: 19-9: 2.15 U/ml (0-39 U/ml)

Chest x-rays and U/S upper abdomen: normal
findings

Gastroscopy: infiltrative mass at lesser

curvature extending to incisura angularis

Gastric mucosa biopsy: poorly differentiated
adenocarcinoma and presence of H. pylori
3. What is/are the other associated condition(s) of
this disease?
A. Sign of Leser-Trélat
B. Florid cutaneous papillomatosis
C. Tylosis
D. Paraneoplastic pemphigus
E. All of above
4. Each of the following is a treatment of this
disease Except
A. Direct to underlying problem
B. Oral retinoid
C. Keratolytic agents
D. Podophyllin
E. Systemic corticosteroid
5. Which one is true about malignant acanthosis
nigricans?
A. Ocular involvement is common
B. Mucous membrane can be involved
C. Can be differentiated from benign
acanthosis nigricans by histopathology
D. Malignant acanthosis nigricans indicate a
good prognosis
E. Most common malignancy is pulmonary
carcinoma
Malignant acanthosis nigricans
The skin markers of internal malignancy
include metastases to the skin, syndromes produced

by humoral secretions from non-endocrine tumors,
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a variety of proliferative and inflammatory
dermatoses, and disorders indicating of a systemic
-or organ-related carcinogenic process.

Acanthosis nigricans was originally described
by Pollitzer in 1890. The following two clinical
subgroups have been divided as: (1) benign
acanthosis nigricans, and (2) malignant acanthosis
nigricans. Malignant acanthosis nigricans is much
rarer than benign acanthosis nigricans. The
incidence is about 1:10,000 with a female
predominance. The form associated  with
malignancy usually presents in adulthood and may
become manifest before, concomitant with, or after
the clinical appearance of the associated tumor. The
onset of lesions is sudden, and then rapidly spreads
and becomes more severe, with extensive skin
involvement, including hands, feet and eyes, as well
as mucous membrane. The mucous membrane and
mucocutaneous junctions are involved in at least
50% of the cases. Ocular involvement of acanthosis
nigricans is rare.

Gastric adenocarcinoma is the malignancy most
frequently associated with acanthosis nigricans.
Other associated carcinomas include those of the
uterus, liver, esophagus, pancreas, prostate, ovaries,
kidneys, colon, and rectum. The cancer is often
highly malignant and inoperable even when
detected early. Removal of the tumor may be
associated with regression of the clinical signs but

recurrences are common. The average survival

after the cancer is discovered or resected is 12
months.

Malignant acanthosis nigricans often coexists
with other skin signs of visceral cancers, such as
pachydermoperiostosis and other  cutaneous
markers of internal malignancy, including signs of
Leser-Trélat, florid cutaneous papillomatosis, and
hyperkeratosis of the palms and soles (tylosis) as
well as (much less frequently) paraneoplastic
pemphigus and acquired hypertrichosis lanuginosa.
Malignancy-associated tripe palms can present
alone or in conjunction with acanthosis nigricans.
Approximately one-quarter of the patients with
tripe palms do not have acanthosis nigricans. The
incidence of gastric neoplasms in patients with
malignancy-associated acanthosis nigricans is 50%.
The incidence of pulmonary carcinoma of patients
with tripe palms without acanthosis nigricans is
53%, significantly higher than the incidence of lung
tumors observed in  malignancy-associated
acanthosis nigricans.

When the diagnosis of malignant acanthosis
nigricans is suspected, a vigorous effort must be
made to identify the responsible tumor. The
management should be directed at the underlying
problem. Rarely has treatment of the malignancy
led to a regression of the skin condition. However,
topical keratolytics, podophyllin, oral

cyproheptadine, dietary fish oil supplementation,
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oral or topical retinoids may also be of benefit for

some patients.
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CME Patient 11

Sasima Eimpunth MD,

Waranya Boonchai MD.

Department of Dermatology, Siriraj Hospital, Bangkok, Thailand

History

A 76-year-old Thai male presented to our staff
in August 2002 with one-year history of
erythematous skin lesions with occasional itch.
These lesions had ‘been treated at other hospitals
with  calciprotriol, hydroxyzine,and 0.05%
clobetasol proprionate.

He had ischemic heart disease and took
enalapril, atorvastatin, ASA, and metoprolol for
about five years.

Physical Examination (Figure I.)

Dry, scaly, circular macules were found at the
distal parts of upper and lower extremities.

Other physical examinations were
unremarkable.

1. The differential diagnosis include

A. Actinic keratosis

B. Seborrheic keratosis

C. Disseminated superficial actinic

porokeratosis

D. AandB

E. All of the above

Histopathology (Figure II.)

The skin biopsy from a lesion at the left
forearm showed a small column of parakeratosis in
keratinous layer. In the epidermis beneath the
parakeratotic column was hypogranulosis with
scattered pyknotic keratinocytes (the cornoid
lamella). There were superficial perivascular
lymphocytic infiltration in the dermis.
Disseminated superficial actinic porokeratosis
(DSAP)

Porokeratosis was first described by Mibelli
and Respighi in 1893. Now there are at least four
clinical variants, all of which demonstrate a raised,
sharply marginated, keratotic border. The most
common form is DSAP, first described by
Chernosky in 1966. DSAP is characterized by
multiple small lesions appeared on sun-exposed
areas during the third or fourth decade of life and
rarely occurs on the face. DSAP is inherited as an
autosomal dominant condition with reduced

penetrance at younger ages.
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Figure I

Figure I1

The early lesions of DSAP seem to be small,
cone-shaped papules, 1 to 3 mm in diameter,
usually follicular in location, and topped with a
small keratotic plug. The papule then enlarges
centrifugally and usually leave an atrophic central
area and a slightly raised, fine keratotic border or
rim. This border is usually sharply defined and
extends around the entire lesion. The border may be
circular but is more often ovoid, pelatoid, or
irregularly shaped. The center of the lesions may be
hypopigmented, atrophic, hypertrophic,
erythematous or keratotic. The surrounding rim of

the DSAP lesions may sometimes be difficult to

visulize because it may be only a fraction of a
millimeter in height. A hand lens often proves
useful in distinguishing this rim. The lesion is
usually 0.5 to 1 cm in diameter, although some of
the lesions on some subjects are up to 2 cm.

Cornoid lamella is an essential finding for
histologic diagnosis of DSAP and is always
present. A cornoid lamella consists of a sloping
column of parakeratosis associated with a loss of
the granular layer and underlying vacuolated
keratinocytes. In actinic porokeratosis, these
features may be subtle and may be overlooked,
particularly when the diagnosis is not appreciated
in the clinical differential diagnosis.

Therapy is disappointing in all forms of
porokeratosis and recurrences can occur with any
therapeutic modalities. Ideal therapy should be
safe, nonscarring, and improve the cosmetic
appearance. Cryotherapy with liquid nitrogen is
sometimes successful in removing individual
lesions but may produce significant
hypopigmentation and discomfort. Topical 5-
fluorouracil has been reported to be effective in
some patients and ineffective in others. Topical
retinoids, systemic retinoids, and CO2 laser have
been reported to be successful in various forms of
porokeratosis. The use of these modalities to treat a
purely cosmetic disability such as DSAP, especially
when a successful result is far from certain, is

questionable.
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DSAP may be missed at the initial consultation C. Vacuolated keratinocytes
even by an experienced dermatologist. In patients D. A sloping column of compact
with sun-damaged skin, it is commonly mistaken orthokeratosis
for multiple actinic keratoses. Both conditions are E. None of all above.
usually bilateral, symmetric, and confined to sun- 4. Which condition is associated with DSAP?
exposed areas. However, DSAP rarely involves the A. Chronic renal failure
face and neck and almost always involves the legs, B. Diabetes Mellitus
whilst actinic keratoses have the opposite C. Actinic keratosis
distribution. DSAP lesions often number in the D. Colonic adenocarcinoma
hundreds, whilst most patients with actinic E. None of all above.
keratoses have less than 20 lesions. DSAP also 5. Which therapy is the treatment of choice of
appears at a younger age than actinic keratoses do. DSAP?
2. Which is true about DSAP (Disseminated A. Cryotherapy
superficial actinic porokeratosis) ? B. Topical 5-FU
A. DSAP is inherited as an autosomal C. Systemic retinoids
recessive condition. D. High potency topical glucocorticoids
B. DSAP is inherited as an autosomal E. None of all above.
dominant condition.
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