recurrent Graves' hyperthyroidism.

Furthermore, thyroid glands

that previously have not responded to RAI treatment may be
less susceptible to early hypothyroidism than RAl-naive thyroid
glands.
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Prediction of Prognosis in Peripheral Facial Nerve
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In this study, we evaluated the ability of submandibular gland
scintigraphy to predict the prognosis of peripheral facial nerve
paralysis. Methods: Submandibular gland scintigraphy was per
formed in 78 patients with acute peripheral facial nerve paralysis.
After injection of 180-370 MBq f^Tclpertechnetate,
serial 1-min
images were acquired for 25 min. At 15 min after injection of
radionuclide, ascorbic acid was administered intraorally to stimulate
salivary secretion. Regions of interest were set manually on both
submandibular glands, and time-activity curves were generated.
The ratios of peak count density (PCR) and washout (WR) of the
affected side to the normal side were calculated. Parameters of
>0.8 suggested normal affected submandibular function and indi
cated a good prognosis. Results: Complete recovery of facial nerve
paralysis was observed in 52 of 78 patients. The sensitivity, speciReceived Mar. 11, 1997; revision accepted Jun. 24, 1997.
For correspondence or reprints contact: Junichi Taki, MD, Department of Nuclear
Medicine, Kanazawa University School of Medicine, 13-1 Takara-machi, Kanazawa,
920-S640, Japan.
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ficity and accuracy of PCR for a good prognosis were 79%, 50%
and 69%, and those of WR were 85%, 77% and 82%, respectively.
Positive and negative predictive values for a good prognosis were
76% and 54% in PCR and 88% and 71% in WR, respectively. When
WR obtained within 14 days of the onset was used, positive and
negative predictive values for a good prognosis were 94% and 73%,
respectively. None of the eight patients who had values of <0.8 for
both parameters within 14 days of the onset recovered completely.
Conclusion: Submandibular gland scintigraphy can serve as a
reliable indicator to predict the prognosis of acute peripheral facial
nerve paralysis in its early symptomatic period.
Key Words: salivary gland scintigraphy; submandibular gland;
Bell's palsy; Ramsay Hunt syndrome; facial nerve paralysis
J NucÃ-Med 1998; 39:716-721

jlhe prognosis of peripheral facial nerve paralysis is usually
good (1-4); however, once irreversible pathological changes
occur and neurolysis develops, it is almost impossible to
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recover facial nerve function. Therefore, it is important to
assess the prognosis in the early symptomatic period to plan
treatment, including surgical intervention. For this purpose,
several procedures, including nerve excitability tests (5), max
imal stimulation tests (6), evoked electromyography (7,8) or
electroneurography
(5,9), stapedial reflex tests, lacrimation
tests (JO), salivary flow tests (6,11) and blink tests (12), have
been used.
Salivary secretion from the submandibular glands depends on
the integrity of parasympathetic division of the facial nerve
(chorda tympani nerve). Salivary flow test was introduced by
Magielski and Blatt (11), and May (6) reported that the test
offered prognostic information at an early stage. However, this
test requires administrator skill and is uncomfortable for pa
tients (13). In contrast, salivary scintigraphy with [99mTc]pertechnetate can be performed easily in physiologic conditions
and only requires that the patient remain in the supine position
for about 30 min (14-16).
This study was performed to evaluate the ability of subman
dibular gland scintigraphy to predict prognosis in patients with
peripheral facial nerve paralysis.
MATERIALS

AND METHODS

Patients

gently, closing eyes tightly, blinking, wrinkling nose, grinning,
whistling, blowing out cheeks and depressing lower lip, were
performed. In each analysis, a score of 4 points was awarded if the
function was normal, 2 points if it was present but weak and 0 if it
was absent, giving a total of 40 points if the involved side was
exactly like the normal side. The degree of facial nerve paralysis
was evaluated at the first examination and re-evaluated at least up
to 6 mo later if the paralysis had not completely recovered. When
the total score was 36 points or more and without synkinetic
movement, facial spasm and gustatory lacrimation in the follow-up
examination, facial paralysis was considered to be completely
recovered.
Electroneurography

Thirty-three patients underwent electroneurography several
times within 3 wk of the onset of the palsy. Using a pair of
electrodes on the stylomastoid foramen region, the facial nerve was
stimulated by a square wave of 0.2 msec duration at an intensity
exceeding the maximal stimulation. Compound muscle action
potential was recorded from a surface electrode on the orbicularis
oris muscle, and the ratio of compound muscle action potential of
the affected side to normal side was calculated (5,9). When the
minimal ratio in each patient was <0.1, the nerve function was
considered to be severely damaged.

The study group consisted of 78 consecutive patients (43 men,
35 women; age range 3-71 yr; mean age = 45 Â± 17 yr) with
peripheral unilateral acute facial nerve paralysis who underwent
submandibular scintigraphy. Sixty-two patients were diagnosed as
having Bell's palsy, and 16 patients were diagnosed as having

Statistical Analysis

Ramsay Hunt syndrome by clinical and immunological findings (in
acute and convalescent serum antibody titers to varicella-zoster
virus and herpes simplex virus). Forty-two patients had facial
paralysis on the left side, and 36 had paralysis on the right side.

RESULTS

Submandibular

Gland Scintigraphy

Just after the intravenous administration of 180-370 MBq
[99mTc]pertechnetate, anterior sequential imaging was performed
every minute for 25 min using a gamma camera equipped with a
low-energy, high-resolution, parallel-hole collimator, with energy
discrimination centered on 140 keV and a 20% window. To
stimulate salivary secretion, ascorbic acid (250 mg) was adminis
tered intraorally 15 min after an injection of [99rrTc]pertechnetate.
Data Analysis

A region of interest (ROI) was set manually on the submandib
ular gland of the normal side using the image obtained by summing
the 1- to 15-min images, and a symmetrical ROI was set on the
affected side. Then, the time-activity curves of both submandibular
glands were generated. Percent washout (WO) was calculated by
the following formula: WO = 100-(PC - LQ/PC, where PC =
peak count before ascorbic acid administration and LC = lowest
count after ascorbic acid administration. Because [99mTc]pertechnetate accumulation and washout patterns are variable even in
normal populations, we used each patient's normal side as a
control; accordingly, the ratios of peak count density (PCR) and
washout ratio (WR) of the affected side to normal side were
calculated as functional parameters. When WR and PCR were
equal to or >0.8, each parameter as a submandibular gland
function of the side of facial paralysis was considered normal.
These parameters obtained within and after 14 days of the onset of
facial paralysis were analyzed with respect to the prognosis.
Evaluation of Facial Paralysis

The degree of facial nerve paralysis was scored using a modified
method (12) based on the system proposed by May (17). Ten
inspections, including tone, wrinkling of forehead, closing eyes

All data are expressed as mean Â±s.d. Unpaired Student's t-test
(two-tailed) was used to compare differences between the two
groups. A p value of < 0.05 was considered to be significant.

All patients were treated conservatively, including steroid
therapy, vitamin B complex administration and stellate gan
glion block. Antiviral therapy was administered in all patients
with Ramsay Hunt syndrome. Complete recovery of facial
nerve paralysis was observed in 52 of 78 patients. Initial score
of facial paralysis was significantly higher in the patients with
complete recovery than in those with incomplete recovery
(9.4 Â±7.6 compared to 4.5 Â±5.4, p < 0.01). Final scores of
facial nerve paralysis in patients with and without complete
recovery were 39 Â±1.8 and 21 Â±10, respectively.
Submandibular gland scintigraphy was performed 12 Â±5.9
days (range 3-28 days) after the onset of facial paralysis. The
WR in patients without complete recovery of facial paralysis
was 0.67 Â± 0.20 and was significantly lower than that in
patients with complete recovery (0.91 Â±0.17, p < 0.0001 ). The
WR obtained within 14 days of the onset of facial paralysis was
also lower in patients without complete recovery than in those
with complete recovery (0.62 Â±0.17 compared to 0.89 Â±0.14,
p < 0.0001 ), but WR obtained after 14 days of the onset of the
symptom was not significantly lower in patients without com
plete recovery (0.77 Â±0.22 compared to 0.95 Â±0.23, p = 0.08)
(Fig. 1). The PCR in patients without complete recovery of
facial paralysis was also significantly lower than in patients
with complete recovery (0.79 Â±0.20 compared to 0.93 Â±0.19,
p < 0.005). The PCR obtained within 14 days of the onset of
facial paralysis tended to be lower in patients without complete
recovery than in those with complete recovery (0.82 Â±0.21
compared to 0.92 Â±0.16, p = 0.06), and PCR obtained after 14
days of the onset of the symptom was significantly lower in
patients without complete recovery (0.73 Â±0.18 compared to
0.96 Â±0.26, p < 0.05) (Fig. 2).
The relationship between submandibular gland functional
parameters (WR and PCR) and prognosis of facial paralysis is
summarized in Table 1. Diagnostic values for prognosis are
summarized in Table 2. Sensitivity, specificity and accuracy of
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FIGURE 1. WRs were plotted in patients with complete and incomplete
recovery of acute peripheral facial nerve paralysis. Open circles and rhom
buses demonstrate WRs obtained within 14 days of the onset and > 14 days
after the onset of the symptom, respectively. The WR in patients without
complete recovery of facial paralysis was significantly lower than that in
patients with complete recovery (0.67 Â±0.20 compared to 0.91 Â±0.17, p <
0.0001). The WR obtained within 14 days of the onset of facial paralysis was
also lower in patients without complete recovery than in those with complete
recovery (0.62 Â±0.17 compared to 0.89 Â±0.14, p < 0.0001), but the WR
obtained after 14 days of the onset of the symptom was not significantly
lower in patients without complete recovery (0.77 Â± 0.22 compared to
0.95 Â±0.23, p = 0.08).

WR for complete recovery of facial paralysis were 85% (44/52),
77% (20/26) and 82% (64/78), respectively, and those of PCR
were 79% (41/52), 50% (13/26) and 69% (54/78), respectively.
Positive and negative predictive values of WR were 88%
(44/50) and 71% (20/28), and those of PCR were 76% (41/54)
and 54% (13/24), respectively. When the parameters of submandibular gland scintigraphy performed within 14 days of the
onset of facial paralysis were analyzed, sensitivity, specificity
and accuracy of WR for complete recovery of facial paralysis
were 84% (31/37), 89% (16/18) and 85% (47/55), respectively,
and those of PCR were 81% (30/37), 44% (8/18) and 69%
(38/55), respectively. Positive and negative predictive values of
WR obtained within 14 days of the onset of facial paralysis
were 94% (31/33) and 73% (16/22), and those of PCR were
75% (30/40) and 53% (8/15), respectively.
When both parameters were S:0.8, most patients' facial
paralysis recovered completely (89%, 34 of 38 patients), espe
cially when scintigraphy was performed within 2 wk of the
onset (92%, 24/26). When both parameters were <0.8, only 1
718
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FIGURE 2. PCRs were plotted in patients with complete and incomplete
recovery of acute peripheral facial nerve paralysis. Open circles and rhom
buses demonstrated the PCRs obtained within 14 days of the onset and > 14
days after the onset of the symptom, respectively. The PCR in patients
without complete recovery of facial paralysis was significantly lower than in
patients with complete recovery (0.79 Â±0.20 compared to 0.93 Â±0.19, p <
0.005). PCR obtained within 14 days of the onset of facial paralysis tended to
be lower in patients without complete recovery than in those with complete
recovery (0.82 Â± 0.21 compared to 0.92 Â± 0.16, p = 0.06), and PCR
obtained after 14 days of the onset was significantly lower in patients without
complete recovery (0.73 Â±0.18 compared to 0.96 Â±0.26, p < 0.05).

of 12 patients showed complete recovery, and no patients
recovered completely when scintigraphy was performed within
2 wk of the onset (zero of eight patients).
In Bell's palsy, sensitivity, specificity, accuracy, positive and
TABLE 1
Relationship Between Submandibular Gland Function and
Prognosis of Facial Nerve Paralysis
Prognosis of facial paralysis
recovery34(24)
Both WR and PCR aO.8
WR >0.8 and PCR <0.8
WR <0.8 and PCR >0.8
Both
<0.8TotalComplete
WR and PCR

recovery4(2)

10(7)
2(0)
7(6)
9(7)
1(0)
11(8)
52(37)Incomplete 26(17)Total38

(26)
12(7)
16(13)
12(8)
78(54)

Numbers in parentheses denote patients who underwent submandibular
gland scintigraphy within 2 wk of the onset of the facial nerve paralysis.
WR = washout ratio; PCR = peak count density ratio.
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TABLE 2
Prognostic Diagnosis by Submandibular Gland Scintigraphy

Â¿*

Submandibular gland scintigraphy
Within 14 days After 14 days Whole study
WRSensitivitySpecificityAccuracyPositive
(31/37)89%
8)85%(16/1
(47/55)94%
valueNegative
predictive
(31/33)73%
valuePCRSensitivitySpecificityAccuracyPositive
predictive
(16/22)81%

(30/37)44%
(8/18)69%
(38/55)75%
valueNegative
predictive
(30/40)53%
predictive value84%
(8/15)87%

(13/15)50%
(4/8)74%
(17/23)76%
7)67%(13/1
(4/6)73%

(44/52)77%
(20/26)82%
(64/78)88%
(44/50)71%
(20/28)79%

5)63%(11/1
(5/8)70%
(16/23)79%
4)56%(11/1
(5/9)85%

(41/52)50%
(13/26)69%
(54/78)76%
(41/54)54%
(13/24)

i i

t

2

.--^BI

*B-

WR = washout ratio; PCR = peak count density ratio.

negative predictive values of WR for complete recovery of
facial paralysis were 84% (36/43), 74% (14/19), 81% (50/62),
88% (36/41) and 67% (14/21), respectively, and those of PCR
were 77% (33/43), 58% (11/19), 71% (44/62), 80% (33/41) and
52% (11/21), respectively. In Ramsay Hunt syndrome, sensi
tivity, specificity, accuracy, positive and negative predictive
values of WR for complete recovery of facial paralysis were
89% (8/9), 86% (6/7), 88% (14/16), 89% (8/9) and 86% (6/7),
respectively, and those of PCR were 89% (8/9), 29% (2/7), 63%
(10/16), 62% (8/13) and 67% (2/3), respectively.
In electroneurography, sensitivity, specificity and accuracy
for complete recovery of facial paralysis were 74% (14/19),
36% (5/14) and 58% (19/33), respectively. Positive and nega
tive predictive values were 61% (14/23) and 50% (5/10),
respectively.
Representative cases are presented in Figures 3 and 4.
Salivary scintigraphy performed 6 days after the onset of left
Bell's palsy in a 53-yr-old woman demonstrated poor visual

t
ÃŽ
Ã•

i I t
Ã®i i

Ml

ization and poor stimulatory secretion of the left Submandibular
gland (Fig. 3A). The time-activity curve of Submandibular
gland activity showed that the PCR was 0.72 and WR was 0.37
(Fig. 3B). The score of facial paralysis was 0 when the
scintigraphy was performed. Recovery of the facial paralysis
was incomplete (score of 20 6 mo later). A 20-yr-old woman
with left complete facial paralysis showed normal function of
Submandibular gland with PCR (0.93) and WR (0.88) 9 days
after the onset of Bell's palsy (Fig. 4). The patient's paralysis
recovered from a score of 0 to 38 about 2.5 mo later.
DISCUSSION
This study demonstrated that Submandibular gland scintigra
phy could predict the prognosis of peripheral facial nerve
paralysis in the early symptomatic period. As a parameter, WR
was more reliable and showed an excellent positive predictive
value for complete recovery (94% when scintigraphy was
performed within 14 days of the onset) and a good negative
predictive value (73% when scintigraphy was performed within
14 days of the onset). When both PCR and WR obtained within
14 days of the onset were <0.8, no patients showed complete
recovery (zero of eight patients), suggesting that these criteria
are good indications for surgical intervention.
The salivary flow test has been considered to be useful for
predicting prognosis, especially in the very early symptomatic
period, even when electrical tests are normal (18). However, the

FIGURE 3. Salivary scintigraphy performed 6 days after the onset of left
complete facial paralysis (Bell's palsy) in a 53-yr-old woman. Sequential
1-min images are shown from the upper left to the lower right. Stimulation of
salivary secretion was performed at 15 min after administration of radionuclide (end of the 15th imaging). (A) Poor visualization and poor stimulatory
secretion of the left Submandibular gland were observed. (B) Time-activity
curve of the Submandibular gland indicated that PCR was 0.72 and WR was
0.37. Recovery of the facial paralysis was incomplete (score improved
insufficiently from 0-20 at final examination). R = right Submandibular gland;
L = left Submandibular gland.

salivary flow test is rarely used at present because it is difficult
to perform, making it relatively inaccurate sometimes. Also, it
is uncomfortable for the patient (13). The insertion of polyeth
ylene tubing into Wharton's duct openings may be difficult and
unpleasant to the patient. Repetition of the test may also become
impossible because of edema of the ducts. Pressure or kinking
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salivary flow tests evaluate the function of the parasympathetic
division of the facial nerve (greater superficial petrosa! nerve
and chorda tympani nerve respectively) indirectly through
lacrimal and submandibular gland function (6,10,11). Intraoperative-evoked electromyography demonstrated that the lesion
producing Bell's palsy lies within the facial canal and is situated
at the meatal foramen in 94% of patients (8,10). In electrical
tests, the nerve is stimulated distal to the stylomastoid foramen;
however, submandibular gland function reflects nerve damage,
including that proximal to the mastoid segment. Therefore,
early after the onset of facial paralysis, the electrical test shows
a good response because 4-7 days are needed for the facial
nerve to develop Wallerian degeneration (9). On the other hand,
submandibular scintigraphy shows abnormal findings at this
early stage of the disease ( IX).
The therapy for facial nerve paralysis is usually conservative.
For Bell's palsy, steroid therapy may lessen synkinesis, prevent

FIGURE 4. Time-activity curve obtained 9 days after the onset of left Bell's
palsy (score 0) in a 20-yr-old woman. After oral administration of ascorbic
acid at 15 min, radionuclide activity of both submandibular glands decreased
rapidly. The PCR (0.93) and WR (0.88) indicated a good prognosis. This
patient's paralysis recovered completely about 2.5 mo later. R = right
submandibular gland; L = left submandibular gland.

of the tubing may lead to an unreliable count of salivary drops.
In children, it is difficult to perform (13,15). Because salivary
scintigraphy can be performed easily with the patient in the
supine position with intravenous administration of [99mTc]pertechnetate, submandibular gland function can be evaluated
more objectively and precisely in physiologic conditions as an
uptake of [99mTc]pertechnetate and washout induced by a
salivary secretion stimulant, such as lemon and ascorbic
Few studies focusing on prediction of the prognosis of
nerve paralysis using submandibular scintigraphy have
reported. Rosen et al. (75) reported that submandibular
count symmetry (accumulation of [99mTc]pertechnetate)

acid.
facial
been
gland
was

related to prognosis; however, they stated that more study was
necessary to obtain more conclusive evidence. With salivary
scintigraphy, Yamashita et al. (16) used the stimulatory secre
tion ratio calculated by dividing the peak count before stimu
latory secretion by the residual count of submandibular gland
after stimulation and compared with the early partial recovery
(5th wk) after the onset of facial paralysis. They observed that
prediction of early partial improvement was successful in 44 of
56 patients. In this study, we used PCR and WR as functional
parameters. Because stimulation of parasympathetic activity
produces profuse watery salivary flow, we used a degree of
washout of submandibular gland count by stimulation as a
functional parameter rather than the ratio of the peak count
before stimulation to the residual count after stimulation.
Furthermore, we validated the outcome at 6 mo after the onset
of the paralysis because very few patients will recover after 6
mo (1,19), and delayed improvement within 6 mo is not thought
to be an indication for surgical intervention.
In all of the methods for predicting prognosis, parameters are
obtained by evaluating facial nerve function. Electrical tests,
including nerve excitability tests, maximal stimulation tests and
evoked electromyography or electroneurography, stimulate the
facial nerve electrically distal to the stylomastoid foramen and
evaluate the electrical response of the facial nerve or facial
muscle movement (5-9). The blink test evaluates the muscle
movement itself ( 12). The stapedial reflex test evaluates the
stapedius muscle response to strong sound. The lacrimal and

720

progression of palsy and shorten the recovery time when given
in the first 3 wk after the onset of the palsy (19,20). In Ramsay
Hunt syndrome, steroid therapy is also considered to be
effective in addition to administration of an antiviral agent
(acyclovir) (3,21,22). Recently, acyclovir also has been tried
based on the hypothesis that herpes simplex causes Bell's palsy
and has been proven to be effective for Bell's palsy (23).
However, in both Bell's palsy and Ramsay Hunt syndrome,
some patients receiving conservative treatment have a poor
outcome and would have been indicated for decompression
surgery.
There is some controversy about the significance of decompres
sion surgery in patients with Bell's palsy and Ramsay Hunt
syndrome. Studies with surgical treatment did not demonstrate any
improvement in prognosis when the decompression was limited to
the portion distal to the labyrinthine segment (13,18,24). However,
when the meatal segment was decompressed, significant improve
ment of the prognosis was obtained, and the results were consistent
with the observation that the lesion producing Bell's palsy is
situated at the meatal foramen in most cases (8,10). Surgery is
indicated when the chance of satisfactory return of facial function
is unlikely and the majority of endoneural tubes are still intact.
Therefore, a reliable prognostic indicator is essential for the
determination of surgical treatment within 2-3 wk after the onset
of the symptom (8).
Electroneurography is currently considered the most sensitive
method for the determination of the surgical indication in the
field of otorhinolaryngology
(8,13,19). When the compound
action potential on the involved side was <10% of normal,
unsatisfactory recovery of the facial palsy was observed in 50%
of cases in our study and around 30%-79% in the literature
(7,8,13). In this study, submandibular gland scintigraphy
showed a negative predictive value of >70% for prognosis, and
therefore, the finding obtained by this method is considered a
reliable indicator of surgical indication. Accordingly, subman
dibular gland scintigraphy should be added as one of the routine
diagnostic tests for predicting prognosis.
A pitfall of the method might be the presence of prior salivary
gland disease. The method we used is based on the assumption
that both submandibular glands' function was normal before the
onset of facial paralysis and evaluates the submandibular
function of the affected side by comparing it with other normal
side. Therefore, prior disease may influence the analysis.
Careful interpretation is needed when a patient has salivary
gland disease or a poor uptake of pertechnetate on the side
contralateral to that showing facial paralysis.
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Submandibular scintigraphy revealed excellent diagnostic
ability to predict the prognosis in patients with acute peripheral
facial nerve paralysis in its early symptomatic period. Conse
quently, submandibular scintigraphy should be added as one of
the routine tests to predict the prognosis of peripheral facial
nerve paralysis and, especially, to determine of the indications
for surgical therapy.
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Pulmonary SPECT Imaging and the Stripe Sign
William M. Pace and Michael L. Goris
Department of Nuclear Medicine, Stanford University, Stanford, California

A patient with high clinical suspicion for pulmonary embolism
underwent a diagnostic scintigraphic ventilation/perfusion scan. The
planar images revealed an unmatched perfusion defect with a stripe
sign in the right middle lobe. A stripe sign is the appearance of
normally perfused tissue between the defect and the pleural surface
suggesting a nonpleural-based abnormality. SPECT images ac
quired in the same study period, however, failed to demonstrate
normally perfused tissue between the defect and the pleural sur
face. Previous studies have compared planar ventilation/perfusion
studies with stripe sign perfusion defects to pulmonary angiography. The results suggest that stripe sign perfusion defects are
generally not due to emboli. However, planar imaging is projectional
and may miss pleural contact in some perfusion lesions depending
on the projection. In the absence of SPECT data, the significance of
the stripe sign may need to be reassessed.
Key Words: pulmonary embolism; pulmonary angiography; venti
lation/perfusion scan
J NucÃ-Med 1998; 39:721-723

A. stripe sign in a ventilation/perfusion (V/Q) scan is the
appearance of normally perfused tissue between a lesion and the
pleural surface. The presence of a stripe sign may imply that
there is a region of normally perfused tissue distal to the defect.
In contradistinction, embolie lesions are believed to be pleural
based, with the defect contacting the pleural surface. Nonpleu
ral-based lesions with a stripe sign are thought to be less likely
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due to pulmonary embolism (PE). We report a case of a young
woman with a clinical history suggestive of PE. A scintigraphic
V/Q study was ordered to evaluate segmental ventilation and
perfusion. Planar images revealed a large perfusion lesion with
a stripe sign in the right middle lobe on the right posterior
oblique (RPO) projection. This defect was not matched with a
ventilation abnormality. Using slmKr as the ventilation agent,
our laboratory performed dual-isotope SPECT acquisitions in
all patients who could safely undergo the procedure. This
technique eliminates the positioning discrepancies created when
the perfusion and ventilation images are acquired separately.
Images were visualized in the transaxial, sagital and coronal
planes.
The perfusion defect and its ventilation mismatch were well
visualized, but a rim of normally perfused tissue could not be
identified between the lesion and the pleural surface. This
suggests that the limited number of views acquired in planar
imaging may fail to locate the point where a perfusion defect
contacts the pleural surface. Also, normally perfused tissue
adjacent to the lesion, or in the contralateral lung, could mimic
a stripe between the defect and the pleural surface. This could
be incorrectly interpreted as a less-suspicious, nonpleural-based
lesion, and the patient may not get proper treatment. The
definition of a stripe sign may need to be reassessed to include
the caveat that the stripe must be seen in all of the available
perspectives to be labeled a nonpleural-based abnormality.
Under these conditions, SPECT imaging should be considered
because it is less likely to misrepresent pleural contact in
perfusion defects than traditional planar imaging.
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