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Diaphragmatic Paralysis Simulating Pulmonary
Infection on Gallium-67 Scan
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Abstract: Ga-67 is a useful agent for imaging infection, especially
in the chest, but is not so reliable in the abdomen because of
physiological bowel activity. A 64-year-old man with fever of
unknown origin received a Ga-67 scan for survey of any occult
infection focus. Focal Ga-67 accumulation was noted in the left
lower chest region on the 24-hour image, but a different pattern of
radioactivity was shown on the 48-hour image after bowel cleansing.
On review of the chest radiographs and history, we found bowel
activity in the left lower chest secondary to diaphragmatic paralysis
masqueraded as pulmonary infection. Diaphragmatic paralysis
should be considered as a differential diagnosis of abnormal activity
in the chest on Ga-67 scan.

Key Words: gallium-67 scan, diaphragmatic paralysis,
pulmonary infection

(Clin Nucl Med 2006;31: 352–354)

REFERENCES
1. Even-Sapir E, Bar-Shalom R, Israel O, et al. Single-photon emission

computed tomography quantitation of gallium citrate uptake for the
differentiation of lymphoma from benign hilar uptake. J Clin Oncol.
1995;13:942–946.

2. Palestro CJ. The current role of gallium imaging in infection. Semin Nucl
Med. 1994;24:128–141.

3. Knockaert DC, Mortelmans LA, De Roo MC, et al. Clinical value of
gallium-67 scintigraphy in evaluation of fever of unknown origin. Clin
Infect Dis. 1994;18:601–605.

4. Peters AM. The use of nuclear medicine in infections. Br J Radiol.
1998;71:252–261.

5. Kramer EL, Sanger JJ, Garay SM, et al. Gallium-67 scans of the chest
in patients with acquired immunodeficiency syndrome. J Nucl Med.
1987;28:1107–1114.

6. Novetsky GJ, Turner DA, Ali A, et al. Cleansing the colon in gallium-67
scintigraphy: a prospective comparison of regimens. AJR Am J Roent-
genol. 1981;137:979–981.

7. Gibson GJ. Diaphragmatic paresis: pathophysiology, clinical features,
and investigation. Thorax. 1989;44:960–970.

8. Iverson LI, Mittal A, Dugan DJ, et al. Injuries to the phrenic nerve
resulting in diaphragmatic paralysis with special reference to stretch
trauma. Am J Surg. 1976;132:263–269.

9. Tripp HF, Bolton JW. Phrenic nerve injury following cardiac surgery: a
review. J Card Surg. 1998;13:218–223.

10. Dalshaug GB, Rothwell BC. Diaphragmatic paralysis following minor
blunt trauma. J Trauma. 1999;47:413–415.

11. Kuhn MJ, Goldfarb CR, Ongseng F, et al. ‘Positive’ gallium scan of
chest secondary to colonic herniation. Clin Nucl Med. 1985;10:379.

12. Tiu S. False-positive gallium uptake in the lungs secondary to small
bowel hernia. Clin Nucl Med. 1987;12:764–765.

Received for publication October 13, 2005; accepted February 6, 2006.
From the *Department of Nuclear Medicine, Chung-Ho Memorial Hospital,

Kaohsiung Medical University, Kaohsiung, Taiwan; and the †Department of
Nuclear Medicine, Pingtung Christian Hospital, Pingtung, Taiwan.

Reprints: Ya-Wen Chuang, MD, Department of Nuclear Medicine, Chung-Ho
Memorial Hospital, No.100, Tzyou 1st Road, Kaohsiung 807, Taiwan.
E-mail: ywchuang@kmu.edu.tw.

Copyright © 2006 by Lippincott Williams & Wilkins
ISSN: 0363-9762/06/3106-0352

Clinical Nuclear Medicine • Volume 31, Number 6, June 2006352



FIGURE 2. Ga-67 scan plays an impor-
tant role for imaging infection,2–4 espe-
cially in the chest,5 but is not so reliable
in the abdomen because of physiologi-
cal bowel activity. To minimize the in-
terference of normal bowel activity on a
Ga-67 scan, a repeat scan after addi-
tional bowel cleansing is frequently
needed.6 Radiotracer in the intestinal
lumen usually moves and different pat-
terns of bowel activity are shown be-
tween early and delayed images after
bowel cleansing. A gallium-avid lesion
with a persistent fixed pattern on both
images usually implies a true lesion of
infection or malignancy. The 48-hour
image after bowel cleansing by castor
oil showed a different pattern of pulmo-
nary activity (arrows) in comparison
with the 24-hour image. It suggested
that pulmonary infection might be a
false-positive interpretation.

FIGURE 1. A 64-year-old male heavy
smoker complained of fever, dyspnea,
poor appetite, and general soreness for
1 month. For evaluation of occult infec-
tion, a Ga-67 scan was performed after
injection of 111 MBq (3 mCi) Ga-67
citrate. The anterior and posterior im-
ages at 24 hours showed normal physi-
ological uptake in the lacrimal glands,
nasopharynx, liver, bone, bowel, and
genital region. The uptake in bilateral
pulmonary hila is common in elderly
patients and smokers.1 Abnormal foci of
increased Ga-67 uptake in the left lower
chest region (arrows) were suspected as
pulmonary infection.
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FIGURE 3. On review of his history and chest radiographs, left
hemidiaphragm elevation with mild displacement of the heart
to the right was noted for more than 10 years. A paralyzed left
hemidiaphragm with bowel elevation to the left lower chest
was considered as the cause of pulmonary activity on the
Ga-67 scan. Hemidiaphragmatic paralysis is a consequence of
phrenic nerve injury.7 The most common causes are trauma and
surgery.8–10 It may be a clinically silent entity, often discov-
ered only when an elevated hemidiaphragm is found on a
chest radiograph ordered for another indication. Physiologi-
cal bowel activity misinterpreted as pulmonary infection has
been reported resulting from a hernia.11,12 Diaphragmatic pa-
ralysis should also be considered as a differential diagnosis of
abnormal pulmonary activity on a Ga-67 scan. The patient’s
history and a review of radiographs for correlation is important
for interpreting the Ga-67 scan correctly. The patient was dis-
charged from the hospital after his symptoms improved, but a
final diagnosis of infection was not established.
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