
thermore, in many institutions, ventilation scans cannot be
performed on ventilator-dependent patients. To implicate
PEEP-inducedshuntingthen as a cause of respiratorydeteri
oration, a large region of atelectasis or consolidation on chest
radiograph must be found that is relatively hyperperfused on
scintigraphy. To increase awareness of possible deleterious
PEEP effects when regional lung disease is present and to
confirm the generality of these limited previous reports, we
offer a recent adult case from our institution.

A previously healthy 18-yr-old female became lethargic
after a motor vehicle accident and was intubated before arriv
ing at the hospital. Following surgical evacuation of a left
temporoparietal subdural hematoma, she remained comatose
on ventilatory support. After several days, chest radiographs
showed evidence of increasing left lower-lobe atelectasis and
consolidation. Her blood gases progressively deteriorated with
her fraction of inspired oxygen (Fi02) continuously increased
to maintain adequateblood oxygenation.On the third day of
hospitalization, PEEP was raised to 10 cm H20, and the Fi02
was raised to 70% with arterial blood gas results pH 7.41,
pCO2 33 Torr, P02 56 torr, and an A-a gradient of@@-400Torn
A portable chest radiograph (Fig. 1) at that time shows the
degree of left lower-lobe involvement.

Since the patient was at high risk, a perfusion scan was
ordered to rule out PE as the cause of hypoxemia and in
creased A-a gradient. No evidence of PE was found, but the
entire left lower lobe appeared markedly hyperperfused and
there was some redistribution of perfusion away from the
upper portions of both lungs (Fig. 2). After discussions with
the pulmonary consultation, PEEP was lowered to 2.5 cm
H2Owith a subsequentimprovementin respiratorystatus. A
left lower-lobe pneumonia was confirmed by identification of
E. Coli in sputum cultures, and serial chest radiographs
showed improvement after several days on appropriate i.v.
antibiotic coverage.

Apparently, the pneumonia effectively prevented regional
alveolar expansion under PEEP. The vascular resistance of
the left lower lobe then remained inappropriately low and the
patient's respiratory status deteriorated as blood was shunted
through this large underventilated area. This condition sub
sequently corrected as PEEP was lowered and the pneumonia
was treated.

Although ordered to rule out PE, perfusion scintigraphy
played an important role in diagnosing an alternative correc
tible underlying cause of respiratory deterioration. This case
confirms the generality offindings previously reported by Kim
and Heyman (1) and others ( 7,8) when PEEP-induced re
gional shunting occurs; namely, the appearance of a marked
reverse V/Q defect at the site ofthe compromised lower lung
and some broad V/Q mismatch involvingboth upper lungs.
Besides PE, then, the possibility of PEEP-induced abnormal
ities should also be considered when ventilatory-dependent
patients undergo pulmonary scintigraphy.
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William A. Wegener
Hospital ofihe Universityof Philadelphia

Philadelphia,Pennsylvania

REPLY: We are pleased to see the case of relative hyperper
fusion caused by PEEP to the area of lobar pneumonia re
ported by Wegener, and that his findings are essentially in
agreement with findings described by us and others (1â€”3).

Some points need further clarification:

1. In the first paragraph of the above letter, it appears that
Wegenermistooka part ofour discussion.Thestatement
â€œAlveolarpressureexceedspulmonary arterial and ye
nous pressure in the uppermost part ofthe upright lung,
resulting in the collapse of the capillaries, and therefore
blood flow occurring only at the peaks of the pulsatile
pressure wave in this zone (4â€”6)â€•was made by us in
order to explain physiologic uneven regional distribution
of pulmonary perfusion in normal persons (upper lung
< lower lung) ( 7â€”9),so that the understanding of the
mechanism of diminished perfusion in normally venti
lated (thereforemore inflated iatrogenicallyby PEEP),
nonatelectatic upper and middle lobes in our case, could
be facilitated. We did not intend to say that PEEP effect
was more pronounced normally in the upper lungs.

2. If we are not mistaken, Wegener implies in the last
sentenceofthe firstparagraphof his letter that inappro
priate hyperperfusionin the atelectaticor consolidated
lobe due to low vascular resistance is the primary event,
and hypoperfusion in the remainder of the lung is the
result of a steal phenomenon.
Alveolar pressure in areas of poorly ventilated lung that
cannot expand would be lower than usual, which may
result in lower vascular resistance and increased blood
flow. On the other hand, vascular resistance in this area
is increased secondary to a local hypoxic reflex (10,11).
The fact that perfusionis generallydiminishedon scm
tigramto a variabledegreein areas of poorly ventilated
lung (atelectasis or pneumonia), indicates that the degree
of increased vascular resistance due to a hypoxic reflex
generally exceeds that of decreased vascular resistance
offered by decreased alveolar pressure.
The effect of PEEP is not that of directly lowering the
vascular resistance in nonventilated areas, but of increas
ing alveolar pressure and vascular resistance in areas of
normally ventilated lung. The consequence is â€œrela
tivelyâ€•lower vascular resistance in nonventilated areas,
and increased shunt fraction through this zone.
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Therefore it would be appropriate to state that decreased
perfusion in inflated areas is the primary event, resulting
in redistribution of blood flow (hyperperfusion) through
nonventilated areas.

Overall, we agree that, besides PE, the possibility of PEEP
inducedabnormalitiesalso shouldbe consideredwhen venti
latory-dependent patients undergo lung scintigraphy, and we
appreciate the confirmation of the generality of findings de
scribed by us and others (1â€”3,12).
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TO THE EDITOR: Technetium-99m d, 1-hexamethyl pro
pyleneamine oxime ([@TcJHM-PAO) is a new radiophar
maceutical that is being used extensively in regional
cerebral perfusion studies ( 1) and in labeling of blood cell
elements (2).

The efficient use of this radiopharmaceutical is often lim
ited because the technetium labeling of a freeze-dried HM
PAO kit produces an assortment of impurities (pertechnetate,
reduced-hydrolyzed technetium, and secondary complex),
which change with time.

Kit instructionsrecommenda maximum of 1.11GBq (30
mCi) of pertechnetate; eluate eluted <2 hr previously from a
generator eluted no more than 24 hr before, and utilization of
the [99mTc]HMPAO within 30 mm of reconstitution (3).

We have noted that, alongwith the economicaland prac
tical problems associated with these instructions, 30 mm after
preparation the radiochemical purity is not >85%.

To avoid these problems, we offer an alternative prepara
tion which begins by dissolving the freeze-dried vial with
physiological saline solution, and then separating the resulting
liquid into fractions for labeling just before to use.

On four different occasions, four vials of exametazime
(Amersham UK) were diluted with 5 ml ofsaline solution and
separated into five fractions of 1 ml. At the same time, the
generator eluate was separated into five doses of 0.92â€”1.30
GBq (25â€”35mCi). Pertechnetate was added for labeling as the
fractions were prepared: at 0 mm (Fraction 1), at 30 mm
(Fraction 2), at 60 mm (Fraction 3), at 120 mm (Fraction 4),
and at 180 mm (Fraction 5).

Five minutes after each of the fractions was labeled, the
lipophilic [99mTc]HM.pAO was calculated by means of the
chloroform extraction method (4). While this process was
performed on each ofthe fractions, the lipophilic [@mTcJHM@
PAO of Fraction 1 also was calculated in order to obtain a
reference of its radiopharmaceutical instability.

Table 1 compares radiochemical purity to the time elapsed
between the separation ofthe fractions and the labeling. Better
results were obtained when the fractions were refrigerated (4â€”
8Â°C)for up to 240 mm (Table2).

The labelingof HM-PAOwith freshlyeluted technetium
within 180 mm and 240 mm of their separation into refrig
crated fractions gave 95.8% Â±1.6% and 94.0% Â±2.0% (n =
5) of [99mTcJHMpAO lipophilic, respectively.

We conclude that the dissolvingof the freeze-driedvial
with saline and its separation into refrigerated fractions, which
are not labeled untiljust prior to use, is an alternative method
of preparation of [@â€œTc]HM-PAOwith the benefit of high
radiochemical purity and reduced cost.
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