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Fig. 4 Case 4. One year after the development of the
pressure ulcer. Two marked scars remained on each
upper lip causing depressions and notch deformities.

were conservatively treated with ointment and
healed within 5 days, but a depressive scar
deformity remained after 4 months (Fig. 5).

Discussion

Because the dermal—epidermal junction of VLBW
infants is not strong, removal of adhesive tape can
disrupt the integrity of the skin (Maguire, 1999).
However, these superficial skin wounds develop on
the epidermal layer, which healed favorably with
no scar. All five lip wounds we have presented
remained marked as scars, contraction, or defor-
mities for several months after wound healing,
which indicate that the damage to the skin was not

Fig. 5 Case 5. A depressive scar deformity remained
after 4 months.

limited to the epidermal layer but extended to the
dermal layer or deeper. For this reason, these lip
wounds were not simple eruptions, friction, or
removal of the epidermal skin caused by attach-
ment of adhesive tape.

At first, we thought that the pressure of the
endotracheal tube on the upper lip had induced
these ulcers. However, this mechanism was ruled
out because we found bilateral wounds of the
upper lip in case 4. We conclude that these wounds
were caused by the folding of lip, which were
produced through continuous traction by fixation
of the adhesive tape. Defloor (1999) has concluded
that the four elements inducing the pressure
ulcers are pressure, shearing force, tissue toler-
ance for pressure, and tissue tolerance for oxygen.
The direct adhesive-tape fixation on the neonatal
lip produces shearing force, which strongly pulls
upon the immature skin for a long period. With
these undesirable processes, iatrogenic upper lip
pressure ulcers will develop.

On the basis of these experiences, we devised
a new method to stabilize the endotracheal tube
to minimize the risk of pressure ulcers on the lip of
infants. A flexible laminated arch is laid across the
mouth and held at each end to the skin of both
cheeks with adhesive tape. The endotracheal tube
is tied to the arch (Fig. 6). In this way, the wrinkle
produced by the traction of fixation tape is alle-
viated. In addition, this method enables the
inserted depth of the endotracheal tube to be
checked more easily because fixation with thread
does not prevent the scale from being read.

This method has been used for VLBW infants in
our NICU for the last year without causing upper lip

Fig. 6 The endotracheal tube stabilized with a flexible
arch and adhesive tube.
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wounds, so it is recommended, especially for
VLBW neonates whose skin tissue tolerance for

pressure is low.

Conclusion

Five cases of unusual iatrogenic pressure ulcers
caused by unsuitable endotracheal tube fixation
have been presented. Because the tissue tolerance
for pressure of the VLBW infants is not strong, our

new method for stabilizing the endotracheal tube
is recommended for preventing iatrogenic pressure
ulcers on the upper lip of infants.
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Revival From Deep Hypothermia After 4 Hours of Cardiac
Arrest Without the Use of Exiracorporeal Circulation

Fujioka Masaki, MD, Tasaki Isao, MD, Houbara Seiji, MD, Hayashida Youich, MD, Fujiwara Shinsuke, MD,

and Takayama Hayato, MD

core body temperature has decreased to 35°C or less. In

cases of severe hypothermia, the risk of ventricular
fibrillation increases at less than 28°C, autoregulation of
cerebral blood flow is impaired at less than 25°C and the
patient may appear clinically dead.'

On the other hand, full cerebral recovery after cardiac
arrest is still rare. We present a case of severe cold in that the
patient was revived without cerebral dysfunction after more
than 4 hours of cardiopulmonary resuscitation (CPR).

Hypothermia and systemic cold injury occur when the

CASE REPORT

A 54-year-old woman was found in a cardiopulmonary
arrest in a walk-in deep freezer. The patient had been acci-
dentally locked in a large food-freezing chamber (—30°C) for
about 3 hours, while removing frost. She had been wearing
working overalls, gloves, boots, a cap, and a mask to protect
against the cold. After being discovered, the patient was first
transported to another hospital while CPR was attempt in the
ambulance. However, body temperature did not rise and she
did not revive, The patient was transported to our unit 3 hours
after discovery.

The initial rectal temperature measured with a low-reading
thermometer was 24.5°C, which was thought to be lower on
discovery. At first examination, the patient was still in cardiac
arrest, so CPR was maintained in the intensive care unit. She
was rewarmed to a body temperature of 26.1°C 40 minutes
later by means of extracorporeal warming with an electric
blanket, infusion of warm fluids via the subclavian central
vein and gastric lavage through the naso-gastric tube (28 Fr.)
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with 35°C saline every 10 minutes, after which electrocardi-
ography showed ventricular fibrillation. Atropine was in-
fused, and defibrillation at 300 J performed twice; the patient
was spontaneous circulation returned 4 hours and 10 minutes
after discovered.

Our patient required 3,000 mL extracellular fluid, which
was warmed up about 35 3°C for recovery during first 10
hours. An Osbomn wave was recognized on the electrocardi-
ography at this time (Fig. 1). Fifteen minutes later, sponta-
neous respiration also returned. Extracorporeal rewarming
was continued for an additional 5 hours until the rectal tem-
perature measured 34.2°C. Changes in rectal temperature and
the physical course are shown in Figure 2, and laboratory data
immediately after revival is shown in Table 1. Arterial blood
gases showed severe acidosis. Owing to the widespread and
severe muscle and organ injuries, levels of serous aspartate
aminotransferase, creatinine phosphokinase, and amylase had
increased and remained high for 1 week.

Although the spontaneous circulation had returned,
blood pressure remained low (systolic BP<< 60 mm Hg)
owing to hypovolemic shock, and norepinephrine and dopa-
mine infusions were required for 2 days. A chest X-ray film
immediately after revival revealed pulmonary edema and
pneumonia, which progressed and spread to the entirety of
both lungs over 3 days (Fig. 3). The patient received antibi-
otics (clindamycin, imipenam), and her general condition and
respiratory function improved over the next week.

The patient sustained superficial frostbite on bath hands,
feet, and knees and the right hip, which developed blisters
similar to those produced by a superficial dermal burn (Fig.
4). Conservative ointment treatment was performed, and the
wound healed with no sensory or functional disorders within
14 days.

One month after injury, the patient could return to work
without any disturbances.

DISCUSSION

The present case is interesting, because the patient re-
covered successfully from cardiopulmonary arrest lasting
more than 4 hours without neurologic impairment or severe
frost bite injuries.

roduction of this article is prohibited
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Fig. 1. An electrocardiography on the immediately after revival.
The Osbarmn wave, an upward deflection at the joint of the QRS
complex and the ST segment, was recognized.
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Fig. 2. Change in rectal temperature and the physical course.

Almost 80% of patients who survive cardiac arrest enter
into a coma lasting more than 1 hour. Of these patients, only
10% to 30% have a good neurologic outcome.?

However, patients with cardiac arrest because of primary
hypothermia can tolerate long periods of conventional CPR,
because hypothermia reduces brain cell death, and can re-
duces several neurotransmitters, which protect intracellular

Fig. 3. A chest X-ray film immediately after revival. Pulmonary
edema and pneumonia were observed.

mediators.** Hypothermia also reduces damage to the blood-
brain barrier and the extent of brain edema, which improve
the postischemic cerebral microcirculation.®

Walpoth et al.® evaluated 46 patients with accidental
deep hypothermia and reported on 15 long-term survivors,
whose mean interval from discovery to rewarming was 141
minutes (range, 30-240 minutes). At follow-up, there were
no sequelae including neurologic and neuropsychological
deficits, that impaired quality of life. Many investigators have
also reporied on patients who survived accidental deep hy-
pothermia with little or no cerebral impairment after pro-
longed circulatory arrest. Husby et al.”® reported a case of
full recovery from circulatory arrest after 190 minutes, and
Althaus et al. reported three cases of recover after arrest
lasting from 2 1/2 hours to 4 hours. Our patient also survived
without cerebral damages after hypothermia circulatory arrest
lasting more than 4 hours. Lexow” reported on a patient with
hypothermia who survived after 6 hours 30 minutes of CPR,
but had the after effect of slow cerebration. These reports

Table 1 Laboratory Data Immediately After Revival

WBC 18,900/mm? LDH 1146 UL PT 35.1%
RBC 3,37 x 106/mm? ¥+GTP 48 UL APTT 75.7s
Amy 304 UL Fib. 73.8 mg/dL
Hb 10.9 g/dL CH-E 156 IU/L AT-3 51.3%
Pit CK 2401 UL FDP 46.4 pg/mL
8.7 X 106/mm* BUN 16.8 mg/dL (BGA)
Cr 0.6 mg/dL
i 3.9 g/dL CRP <0.3 mg/dL pH 7.092
ALB 1.9 g/dL Na 147 mEq/L Po, 88.5 mm Hg
AST 561 IUL K 2.7 mEg/L Pco, 49.9 mm Hg
ALT 469 UL cl 103 mEg/L Hcos 14.5 mEQ/L
T-Bil 0.3 mg/dL Ca 7.8 mg/dL BE ~14.8 mEg/L
ALP 242 UL P 11.5 mg/dL Sro, 90.9%
2 December 2008
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Fin. & Appearance of frostbite on the hands, feet, knees, and

suggest that 4 hours of circulatory arrest is the limit for
patients with deep hypothermia to survive with little or no
cerebral impairment.

Cardiopulmonary bypass (CPB) and extracorporeal
membrane oxygenation are the most rapid core rewarming
methods now used for severe hypothermia, and provide the
additional benefit of circulatory support during the period of
cardiac instability and minimal rewarming shock.'-'*"" In our
case, the patient underwent preparations for rewarming with
CPB, but spontaneous circulation returned about 1 hour after
arrival at our unit (4 hours after discovery) after she received
conventional and less-invasive rewarming treatment includ-
ing extracorporeal warming, warm intravenous fluids, and
gastric lavage. The patient had a good clinical course with
full neurologic recovery. However, if the spontaneous circu-
lation had not returned, CPB would have been instituted as
soon as possible.

Conceming peripheral cold injury, frostbite was previously
divided into four degrees, but is now classified into only two
types: superficial and deep.' On initial examination, the patient's

Volume 65 o Number 6

Revival From Deep Hypotbermia After 4 Hours of Arrest

right hip, where blisters developed.

cold injury was misdiagnosed to be a deep frostbite because the
patient had been in a freezing chamber (—30°C) for 3 hours, the
peripheral cold injury was assumed to be severe. Usually, soft
tissue disorders of the extremities caused by frostbite will
progress during the early phase of treatment, especially in cases
of avalanche victims and immersion feet.!"'? Thus, our patient's
blisters were thought to have progressed to skin necrosis, al-
though they did not seem to be deep at that time, However, the
wounds healed with conservative ointment treatment, without
sensory or functional disorders within 14 days, a result that
suggested that this frostbite was superficial. Fortunately for
the patient, because she was in a dry environment and wore
a cold protection uniform, skin never came in touch with or
was exposed to the frozen objects or chilled water, even
though her core temperature fall to 24,5°C. The cold injury
was most severe on the right hip, which came closest to
contact with the frozen floor. If the patient had not been
wearing the cold protection uniform, these superficial frost-
bite wounds would have deepened and progressed to soft-
tissue necrosis.

3
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CONCLUSION

We have presented a case of life-threatening deep hypo-
thermia from which the patient was successfully revived and
more than 4 hours of cardiopulmonary arrest without neuro-
logic or peripheral disorders by means of a conventional
rewarming method.

This case and a review of the literature suggests that 4
hours of circulatory arrest is the limit for patients with deep
hypothermia to survive with little or no cerebral impairment.
The patient’s cold protection uniform helped to prevent se-
vere peripheral cold injury, even though the patient was in
deep hypothermia.

1. William BL I, Richard FE, Kathryn LW, et al. Cold injuries.
J Long Term Eff Med Implants. 2005;15:67-78.

2. Holzer M, Behringer W, Schorkhuber W, et al. Mild hypotbermia
and outcome after CPR. Hypothermia for Cardiac Arrest (HACA)
Study Group. Acta Anaesthesiol Scand Suppl. 1997;111:55-58.

3. Boels PJ, Verbeuren TJ, Vanhoutte PM. Moderale cooling depresses
the lation and the rel of newly synthesized
catecholamines in isolated canine saphenous veins, Experientia.
1985:41:1374-1377,

4. Silfvast T, Pettila V. Outcome from severe accidental hypothermia in
Southemn Finland-a 10-year review. Resuscitation. 2003;59:285-290.

4

5.

Smith SL, Scherch HM, Hall ED. Protective effects of tirilazad
mesylate and metabolite U-89678 against blood-brain barrier damage
after subarachnoid hemorrbage and lipid peroxidative neuronal
injury. J Neurosurg. 1996;84:229-233,
Walpoth BH, Walpoth-Aslan BN, Matile HP, et al. Outcome of
survivors of accidental deep hypothermia and ci Yy arrest
treated with extracorporeal blood warming. N Engl J Med. 1997;
337:1500-1505.
Husby P, Andersen KS, Owen-Falkenberg A, Steien E, Solheim J.
Accidental hypothermia with cardiac arrest: complete recovery after
prolonged resuscitation and rewarming by extracorporeal circulation.
Intensive Care Med. 1990;16:69-72.
Althaus U, Aeberhard P, Schupbach P, Nachbur BH, Miihlemann W.
Manag; of profound sccidental hypothermia with cardiorespiratory
nrrest. Ann Surg. 1982;195:492-495.
Lexow K. Severe accidental hypothermia: survival after 6 hours 30
of ¢ y resuscitation, Arctic Med Res. 1991;
50:112-114.
Bolgiano E, Sykes L, Barish RA, Zickler R, Eastridge B. Accidental
hypothermia with cardiac amrest: recovery following rewarming by
cardiopulmonary bypass, J Emerg Med, 1992,10:427-433.
Moser B, Voelckel W, Gardetto A, Sumann G, Wenzel V. One night
in a snowbank: a case report of severe hypothermia and cardiac
amresl. Resuscitation. 2005,65:365-368,
Gilbert M, Busund R, Skagseth A, Nilsen PA, Solbg JP. Resuscitation
from accidental hypothermia of 13.7 degrees C with circulatory arrest.
Lancet. 2000,355:375-376.

December 2008

Copynght < Lippmcotl Wilhams & Wilkins Unauthonzed reproduction of this article is profbited



Volume 121, Number 5 o Letters

Wound Salvage with a Fasciocutaneous Flap
after Artificial Vascular Graft Infection
Sir:

e read the article by Seify et al. (*The Role of

Muscle Flaps in Wound Salvage after Vascular
Graft Infections") and would like to congratulate the
authors on their interesting study.! A sartorius muscle
flap is usually used to treat prosthetic graft sepsis; how-
ever, if a long segment of the femoral artery has been
removed, the blood supply of the sartorius muscle may
be unstable. We present a case of exposure of a vascular
graft in the groin region that was successfully treated
with a tensor fasciae latae fasciocutaneous flap.

A 6Byear-old woman underwent Dacron femoro-
femoral and right femoropopliteal bypass grafting for
occlusive disease (Fig. 1). However, the artificial graft
was exposed and inflammatory granulation tissue grew
around it (Fig. 2). After the disappearance of bacteria in
culture owing to daily wound cleansing, the contaminated
soft tissue was widely debrided, but the Dacron graft was
not replaced. A tensor fasciae latae fasciocutaneous flap
was used to cover the wound and the artificial graft. The
flap donor site was resurfaced with a free skin mesh graft.
Two weeks later, the patient was discharged with a closed
wound. Follow-up at 10 months revealed a stable wound
and a patent femoral artery.

Fig.1. Magneticresonance imaging angiography reveals femo-
rofemoral {a) and right femoropopliteal (b) bypass grafts,

- -

Fig.2. Preoperative appearance.Theartificial graftwas exposed
in the right groin region. The dotted lines indicate the debride-
ment area and the tensor fasciae latae fasciocutaneous flap
design.

The groin region is the most frequent site of pros-
thetic graft infection and exposure, and a sartorius
muscle flap is usually used to cover the graft? Treat-
ment of contaminated wounds using the muscle flap
has become a standard technique, because the transfer
of the massive vascularized muscle allows radical de-
bridement and neovascularization offers a successful
environment o contaminated wounds.* The sartorius
muscle receives several segmental vascular pedicles; the
proximal part is supplied by the lateral femoral cir-
cumflex artery, the middle portion is supplied by the
perforators of the superficial femoral artery; and the
distal part is supplied by the genicular branches of
the popliteal artery. Maser et al. reported that the di-
vision of more than three proximal vascular pedicles
results in muscle necrosis, because the blood supply of
the sartorius muscle becomes tenuous.? Our patient
had undergone femoropopliteal bypass grafting, and
sufficient perforation from the superficial femoral ar-
tery could not be expected. Therefore, proximal divi-
sion of the vascular pedicles increased the risk of isch-
emic necrosis of the muscle flap. With regard to blood
supply, that of the rectus femoris muscle is reliable
because itis provided mainly by the descending branch
of the lateral femoral circumflex artery.! However, use
of the rectus femoris muscle risks morbidity, such as
weakened knee extension and decreased range of mo-
tion of the knee.!

The tensor fasciae latae fasciocutaneous flap, sup-
plied by the lateral femoral circumflex artery, is usually
chosen to reconstruct the groin region. Although this
flap does not contain the muscle, it has been used to
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salvage infected abdominal mesh.® Our patient under-
went wound closure using a tensor fasciae latae fascio-
cutaneous flap to treat similarly infected abdominal
mesh, with good results. If the circulatuon of the sar-
torius muscle is unstable, a tensor fasciae latae fascio-
cutaneous transfer ensures a stable blood supply and
has minimal associated morbidity.
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Introduction

On December 17,2007, Genzyme Corporation (Cambridge, MA) announced that the U.S, Food
and Drug Administration (FDA) had approved a supplemental indication for Thyrogen®, its
brand of recombinant human thyroid-stimulating hormone (thTSH), to be used in combination
with radioiodine 1o ablate, or destroy, the remaining thyroid tissue in patients who have had

Author Disclosures

Drs, David Cooper, Charles Emerson, Rui Maciel, Geraldo Medeiros-Neto, Richard Robbins, and Shunichi Yamashita disc)
connection with, or support from, Genzyme Corporation either at any time or within the last 2 years. Dr. quunmhuomnué
for Genzyme Corporation in the past 7 years. Dr. Emest Mazzaferri has received honorariums from Genzyme Corporation in the past 2
ymfwlechauﬂr Bruce Robinson has acted an Advisor to G C ion. Dr. Martin Schiumb has received speaker
and fees from G Ci ! wminmmzmmm.mmmmmmmmmm
Corporation. Dr. Furio Pacini i it on the Mvm Board for Genzyme Corpornlon—Eumpe Dr, Christoph Reiners and Dr, Markus Luster
have received suppor from Genzyme Corporation for h and educati




