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TABLE 1. Patients with Chronic Ulcer Caused by Collagen Diseases with High-Dase Steroids

Case Sex Age Basic Collagen Disease Prednisolone Size {cm)
1 F sy 20mg/day 8 years 8x 12
2 M 467 Pyoderma. gangrenosum 20mg/day 10years 1210
3 F 28 SLE - 20mg/day 5 years 10x 10
4 F 38 Malignant rheumatoid arthritis 16 mg/day 10 years 11x 12

SLE, systemic lupus erythematosus
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Figure 1. Structure of artificial dermis and the method of
combination treatment.

Case 2: A 30-year-old woman with SLE had been
treated with 20 mg per day of prednisolone for 10
years and had had a leg ulcer for 2 years (Figure 3A).
Cleansing and wet-to-dry dressing was continued for

A

2 weeks, but a favorable wound bed did not develop
(Figure 3B). Combination treatment was performed,
and the wound began to be clean 2 weeks later
(Figure 3C). Three weeks after surgery, the wound
had resurfaced favorably and has been maintained
without relapse for 2 years (Figure 2D).

Case 3: A 46-year-old man with pyoderma gangre-
nosum had been treated with 20 mg per day of
prednisolone for § years and had had a leg ulcer for
5 years (Figure 4A), Combination treatment was
performed, and the wound began to be clean 2 weeks
later (Figure 4B). The wound closed completely

Figure 2. Case 1. (A) A favorable wound bed did not develop, although cleansing and wet-to-dry dressing was continued for
1 month. (B) Increased granulation tissue 1 month after the start of combination treatment. (C) Favorable wound resurfacing

6 months after free skin grafting.
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ARTIFICIAL DERMIS/BFGF COMBINATION IMPROVES WOUNDS

Figure 3. Case 2. (A) Unsatisfactory wound bed at initial examination. The tendon was exposed, and infection had occurred.
(B) A favorable wound bed did not develop, although cleansing and wet-to-dry dressing was continued for 2 weeks. (C) The
wound became clean, and a favorable wound bed had developed 2 weeks after the start of combination treatment. (D) The

resurfaced wound 6 months after skin grafting.

with skin grafting and has been maintained without
relapse for 2 years (Figure 4C).

Case 4: A 28-year-old woman with malignant
rheumatoid arthritis (RA), who was prescribed

16 mg per day prednisolone for 10 years, had had a
foot ulcer for 6 months (Figure SA). Combination
treatment was performed, and the wound bed was
prepared 3 weeks later. (Figure SB). The wound was
resurfaced favorably and was maintained without
relapse 9 weeks after surgery (Figure SC).

Discussion

Collagen diseases and collagen vascular disease can
cause wounds that are hard to heal, because collagen
diseases must be treated with steroids, which delay
wound healing. Effects of steroids inhibiting wound
healing include stabilization of lysosome mem-
branes, which inhibits the release of chemical medi-
ators; suppression of fibroblasts and immunity; and
inhibition of collagen fiber synthesis causing skin
atrophy.? Thus, rare inflammatory reactions can be

EL

Figure 4. Case 3. (A) Unsatisfactory wound bed with infection at initial examination. (B) The wound became clean, and a
wound bed suitable for skin grafting had developed 2 weeks after the start of combination treatment. (C) Eight months after

skin grafting, favorable wound resurfacing without relapse.
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Figure5. Case 4. (A) Unsatisfactory wound bed with infection. (B) The wound bed was prepared 3 weeks after the start of
combination treatment. (C) Nine weeks after skin grafting, favorable wound resurfacing without relapse.

seen around the wound, and infections are common,
both of which delay wound healing.

To prepare a favorable wound bed, several growth
factors have been used clinically. Of these growth
factors, bFGF is the only angiogenic cytokine
currently available in Japan.* Treatment with bFGF
allows chronic ulcers to heal more quickly.” On the
other hand, artificial dermis is beneficial for the
reconstruction wounds with exposed tendons or
bone because it promotes early infiltration of
mononuclear cells and fibroblasts and better growth
of connective tissue strands and epithelium.®®
Marks found that dermal wounds treated with col-
lagen sponges seeded with fibroblasts or coated with
bFGF show a greater degree of reepithelialization,
indicating that this method facilitates early dermal
and epidermal wound healing.” Combination treat-
ment with bFGF and artificial dermis promotes
proliferation and recruitment of fibroblasts, neovas-
cularization, and synthesis of collagen fibers. Con-
sequently, this method improves complex wounds
and quickly prepares a favorable wound bed.

The ulcers in our patients had not improved with
conventional treatments, but combination treatment
regenerated vivid granulation tissue and prepared a
wound bed suitable for free skin grafting. Combina-
tion treatment allows complex chronic ulcers, such as
those induced by collagen disease, to heal faster, al-
though the patients had been treated with steroids.

Conclusion

Combination treatment with bFGF and artificial
dermis is effective for preparing a favorable wound

bed for skin grafting. This method is easy and has
minimal morbidity and thus is useful for the treat-
ment of complex chronic ulcers.
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Abstract Background: Spinal osteomyelitis and epidural abscess are-uncommon but have a potentially

disastrous outcome, although the surgical techniques and antimicrobial thetapy have advanced:::

Case Description: We present a case of cervical osteomyelitis and epidural abscess -resulting from
pharyngeal squamous cell carcinoma ablation, which were treated with a pectorahs major muscle
flap successfully.

Conclusion:: Muscle flap insertion to the cervical contaminated wound: enables radical removal of
the contaminated tissue, and the muscle flaps for dead-space obliteration and neovasculation were
obligatory for successful management of the infected complex wound. Furthermore, the inserted
pectoralis major muscle flap can divide vertebrae and epidural canal from these origins of infection.

We believe that this technique is s1mple can be performed in-a one-stage management; has minimal
associated morbrdlty, and-: thus;-is advocated as a desirable treatment option in the treatment of

cervical osteomyelitis and epidural abscess.
© 2009 Elsevier Inc, All rights reserved.
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1. Introduction

A combination of antibiotics and surgical aggressive
anterior debridement and fusion has been advocated for the
treatment of osteomyelitis and epidural abscess; and ‘many
investigators have evaluated clinical features of these
methods. However, the high morbidity and mortality from
this infection have not been significantly réduced [2,3;10]."

Generally, surgical. treatment. of . chronic osteomyelitis
requires aggressive debndement followed by obhteratron of
dead space with vascularized tissue [7,8]:

We  describe: an unusual complication of . cervical

osteomyelms/eprdural ‘abscess  after pharyngeal ‘cancer
ablation, which was treated using pectoralis major muscle

ﬂap without  development of tetraplegia and relapse of
the infection.

Abbrevmhons CT computed tomography, MRI; magnetrc tesonance
imaging. :
¥ Correspondmg author Tel.: +81:0957 52 3121 fax: +81 0957-54 0292
E-mail address mfujioka@nmec:hosp.go.jp (M: Fujioka):

0090-3019/$ = see front miatter © 2009 Elsevier Inc. All rights reserved.
doi:10.1016/j.surneu.2009.05.023

2. Case report

A 64—year-old man consulted the Department of Neck
and Head Surgery of our institution complaining of fever
and- neck pain.. The - patient had- undergone ‘radiation
therapy of 65 Gy total dose for the treatment of pharyngeal
cancer 14 years before On exammanon, severe 1nﬂamma-,
tion and ulceration were found on the posterior wall of
pharynx., Computed tomography demonstrated inflamma-
tory change of pharyngeal posterior wall (Flg 1) There
was: no abscess. on the: epldural space: at ‘that time.
Hrstologlc analysrs of a biopsy indicated squamous cell
carcinoma; thus, “total - Iaryngo-pharyngo -esophagotomy
was performed Intraoperatrve examination showed that
pharyngeal mucosal ulcer formed fi stulae which lead to
the anterior surface of cervical spme The antenor
Iongltudmal ligament was infected ‘and exposed (Frg 2).
After “ablation of malignant ‘tumor and: debridement of
inflammatory soft tissue in ftont of the vertebral bone, a
free jejunum- flap was transferred to the neck and inserted
between the larynx and the esophagus e
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Fig. 1. Preoperative CT demonstrated ‘mﬂammatory change of pharyngeal
posterior wall: (arrows).

Three days later the patient ‘de\‘/ieloped'vfever with
discharge of pus from the neck wound, although the
crrculatlon of the transferred Jejunum ﬂap was good The

days, but th, healing W,as“hafrd onse‘rVatiV ly. M bicillin-

Fig. 2. Intraoperatwe examin tion'of :
antefior surface. of cervncal spine and antenor longltudmal
infected and exposed (arrow).

resistant Staphylococcus aureus was grown from cultuf‘es'

1.4 - time of surgery.. Computed tomog 'phy
‘ ed an abscess in-the cervical spinal canal and
dead space betWeen,the vex’tebrae and transported Jejunum
ﬂap (Fxg , A)‘ An MRI of the cervrcal -spine was -also
performed de konstratmg abscess in ‘the spinal canal and
deform1ty‘ of iy rtebral bone Wthh suggested a cervxcal

tiss\ies ontai ng granulatxon necrotlc hgaments and bone:
The antetio surface of contammated vertebral bone bodies
between the C4. and C6 were “ostetomized, ‘with a
vascularized pectoralis major muscle flap placed on the

“surface of the ‘vertebral bodies to occupy the dead space

(Fig. 4). An anterior cervical strut graft was not performed. A
pectorahs major. muscle flap was elevated from the left chiest
based _on'the;thoracoacromial»vvessels in-a standard manner,
The- viability of the flap was good, and there was no pus

A

(B): B: AnvM demonstrateddead Space in 'fro'ntkof‘ ye
abscess in the spmal canal (B)."



Fig. 4 lntraoperatwe exarnination of secondary surgery The antenor
surface: of contaminated vertebral bone bOdlBS were, ostetomlzed (lme-
marked area),

discharge through the wound postoperatively. The patient
was treated with intravenous antibiotics for 6 weeks. The
patient could ingest a meal without back cutrent through the
transferred jejunum, and discharged without tetraplegia,
instability of neck, and relapse of infection 8 weeks after
surgery. An MRI 5 months' after surgery revealed that the
disappearance of epidural abscess and ﬁne ‘vertebral

alignment (Fig. 5).

3. Discussion ~

Spinal epldural abscess is uncommon but has a potentlally
disastrous: outcome: Surgical debndement of infected
vertebrae, fusion, and anterior splnal mstrumentanon have
beena golden standard for the treatment of osteomyelms and
epidural abscess but clinical results are unsatisfactory
because ‘the d1agnosrs is establlshed late and' he treatment
is madequate [3,10]. Danner et al [3] reviewed 188 pat1ents
with epidural abscess in 1987 and presented that 13% of the

patients ‘died, 22% remained paralyzed, and 49% still has

muscle weakness Even in 2005, Chen et al evaluated 17
patients thh epldural abscess and reported that outcomes

recurring abscess remamed after pnmary'd" bndernent 2-
~ stage management for vertebral osteomyeht and epldural
abscess was: presented, which provxded late second-stage

surgery included secondary debndement and stable recon-'

struction [5]

M. Fujioka et al./ Surgzcal Neurology 72 (2009) 761-764 763

On the other hand,
muscle ﬂa

treatment of complex wound using the
become standard,techmque espeelally for
); / because the massive
dical moval ‘of the
scle flaps: fo dead—space
obhterano 1an neovasculatxon were obllgat 'ry’for success-

anterior verteb
between  the ejun
b lrs major muscle ﬂap can d1v1de the
epidural - canal from these ongms of

Our patlent did not dare to. undergo an antenor cervical
strut graft at the secondary surgery because nonvascular-
ized bone graft or material instruments would be easy to
be infected.

Fortunately, an MRI revealed fine vertebral alignment
without tetraplegxa and mstabrhty of neck. However, neck

epidural abscess
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reconstruction without strut graft is unusual, as the reviewer
indicated. If tetraplegia or instability of neck occurred, the
patient - should undergo nonvascularized secondary -bone

graft. This secondary bone graft can be performed safely,

because the infection has been already settled.

Treatment of cervical osteomyelitis and epidural abscess
with a pectoralis major muscle flap is simple with stable
blood supply, has minimal associated morbidity, and thus is
advocated as a more desirable treatment option.
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Commentary

The authors descnbe their expenence usmg a pectoralis
muscle flap in the treatment of cervical osteomyelms and
epxdural ‘abscess. This is a relatively novel procedure but
appears to have had an excellent clinical ‘and radiographic
result, Tt is hkely that this techmque is not required for all
cases of osteomyelms and epidural abscess but may be:a
useful adjunct in some-complex cases.

Langston Tyler Holly, MD
Division-of Neurosurgery
UCLA Medical Center

Los Angeles, CA 90095, USA

The authors provided a case report dealing with the
successful management of cervical osteomyelitis through the
use of a rotational flap. Wound complications and their
subsequent complications can have devastating consequences.
The surgeon dealing with these issues needs to keep an open
mind as to their treatment options. Rotation flaps are frequently
very successful in these situations and should be considered in
the decision tree for infection management.

‘William Charles Welch, MD

University of Pennsylvania
Philadelphia, PA 19107, USA



Revnval From Deep Hypothermla After 4 Hours of Cardlac Arrest
Wlthout the Use of Extracorporeal Cll‘CUlatIOH

Fujzoka Masakz, MD, Tasaki Isao, MD, Houbara Seyt MD, Hayashta'a Youich, MD, Fujiwara Shinsuke, MD,
: and Takayama Hayato, MD

-ypothermia and systemic cold injury occur when the core

body temperature has decreased to 35°C or less: [n'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).

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 dlscovered, the patlent was first
transported to another hospital while CPR was attempt inthe
ambulance. However, body temperature did not rise and she
did not revive. The patrent was’ transported to our umt 3 hours
after discovery.

The initial rectal temperature measured witha low-read-
ing 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 wamung with an.
electric blanket, infusion of warm fluids via: the. subclavian

central vein and -gastric lavage through the naso-gastric tube

(28.Fr.): with 35°C saline every 10 minutés, after which

‘ electrocardrography showed ‘ventricular ﬁbnllatron Defibril-
lation at 300 J was performed twice; the patrent was sponta-
neous crrculatron returned 4 hotirs and 10 ‘minutes. aﬁer
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discovered. 0.5 mg atropine was mfused because the pulse of
the patient was too slow.

Our patient required 3,000 mL extracellular fluid,
which was warmed up. about 35 3°C for recovery during first
10 hours. An Osbom wave was recognized on the electrocar-
dlography at this time (Fig. 1). Fifteen minutes later, spon-
taneous respiration also returned: Extracorporeal rewarming -
was continued for-an additional 5 hours until ‘the rectal
temperature 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 aspar-
tate aminotransferase; creatinine phosphokinase, and amylase
had increased and remained high for 1 week. _

Although' the -spontafieous- 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
1mmed1ately after revival revealed pulmonary edema and
pneuirionid; whrch progressed and spread to the entirety of
both lungs over 3 days (Fig. 3). The patient received antibi-
otics (clindamycin, imipeniam); and her general condition and
respiratoty. function improved over the next week.

-The patient. sustained superficial frostbite on  both
hands, feet, and knees and the right hip, which developed
blisters similar to those produced. by a superficial dermal bum -
(Fig. 4). Conservative ointment treatment was performed, and
the wound,healed wrth no’ sensory or functxonal dlsorders

“within 14 days.”

‘One month after i injury, the patient. could retum to work :

i wrthout any drsturbances

DlSCUSSION

The: present case is interesting, - because the patrent
recovered successfully from cardropulmonary arrest lasting

-more than 4 hours wrthout neurologrc rmpau'ment or severe

frost blte injuries..
= 580% of patrents who survive cardrac arrest enter into a
coma lasting more than 1 hour. Of these patrents only 10%
to 30% have a good neurologxc outcome.?

However, patrents with cardiac arrest because of pri-

- mary hypothermia can tolerate long periods of - conventronal

CPR, because hypothermia reduces brain cell death, and can
reduces several neurotransmitters, which protect intracellular

: medrators 34 Hypothermia also reduces damage to the blood-

"E173
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Figure 1. An electrocardlography on the immediately after
revival. The Osborn wave, an upward deflection: at the joint
of the QRS complex and the ST segment, was recognized.
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Figure 2. Change in rectal temperature and the physical
course,’

brain barrier and the extent of brain edeima, whlch improve
the postischemic cerebral microcirculation.’

Walpoth et al.6 evaluated 46 patients with acmdental;:

deep hypothermla and reported on 15 long—term Survivors,
whose mean mterval from discovery to rewarmmg was 141

—_.\f—NL/—""\f‘“ VS

e = Ve

Consciousness alart |
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: ) lmmedtate!y after revival: Pul-
dema and pneumonla were observed

reported a case of
ulatory arrest aﬁer 190 minutes, and

; ed on a patient with
{ after 6 hours 30 minutes of CPR,
but had the aﬁer effect of slow cerebration. These reports

_suggest that 4 ‘hours “of cxrculatory arrest is the limit for

patien thh deep hypothenma to survive with lxttle or no

TABLE 1. Laboratory Data lmmedlately After Rewvalfﬁ‘ i LR : i e
CWBC T 18,900/mm® S EDH e PT ©35.0%:
RBC 337 x l()6/mm S GTP 48IUL . APTT 578
e : U Amy o400 Fib. 73.8:mg/dL.
Hb 109 g/dL. : U CH-E 161U - 7 AT-3 51.3%
Plt : B cK. 401 UL - CFDP 46.4 pg/mL
8.7 X 106/mm® - BUN ydL . (BGA) ' '
LY R £ 27| . cre L pH e 7.092
ALB S 19 gL , Na 147 mEq/L_' oy 88.5 im Hg
AST . 561U K- 2.7 mEq/L e Pco, 49.9 mm Hg
ALT - 469 TU/L ‘ o 103mEgL . Hcoy 14.5 mEq/L
ToBif : 0.3 mg/dL ; ~Ca 78mgidL BE ~14.8 mEg/L
ALP . 2821UL T 1hSmgdL - Spo, 90.9%
E174 © 2009 Lippincott Williams & Wilkins
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“Arrest.

Figure 4. Appearance of frostbite on the ha‘hds, feet‘,"knee's, and right hip, where blisters developed.

additional benefit of circulatory support during the period of
cardiac instability and minimal rewarming shock.!10.1! [n our
case, the patient underwent preparations for rewarming with
CPB, but spontaneous circulation retutned 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.

Concerning peripheral cold injury, frostbite was previ-
ously divided into four degrees, but is now classified into only
two types: superficial and deep.! On initial examination, the
patient’s 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 frost-
bite will progress during the early phase of treatment, especially
in cases of avalanche victims and immersion feet,11.12 Thus, our
patient’s blisters were thought to have progressed to skin necro-

© 2009 Lippincott Williams & Wilkins

sis, although 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 injj ury 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 frostbite wounds would have deep-
ened and progressed to soft-tissue nectosis.

CONCLUSION
We have presented a case of life-threatening deep
hypothermia from which the patient was successfully revived
and more than 4 hours of cardiopulmonary arrest without
neurologic 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

E175



Masaki et al. The Journal of TRAUMA® [njury, Infection, and Critical Care + Volume 67, Number 5, November 2009

hypothermia to survive with little or no cerebral impairment.
The patient’s cold protection uniform helped to prevent

severe peripheral cold injury, even though the patient was in
deep hypothermia.
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