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Little Black Bags,
Ophthalmoscopy,
and the Roth Spot

T

hroughout my medical training in the early- to mid-1950s, most students,
many house officers, and some faculty members carried little black bags as
they scurried about the hospital. The bags typically contained a sphygmomanometer, tuning fork, reflex hammer, stethoscope, otoscope, and ophthalmoscope—
instruments that we routinely used during the physical examination of our patients.
In the 1960s, pharmaceutical companies gave these bags to medical students. Things
changed, however, in the mid-1970s, when advanced medical technology burst upon
the scene. From that point forward, emphasis on the physical examination steadily diminished, and attention turned to a battery of laboratory tests and sophisticated imaging techniques for diagnosis. As a result, clinical skills plummeted, the little black
bags disappeared, and regular use of the instruments they contained came to an end.
Today, for example, ophthalmologists are practically the only physicians who still
regularly use the ophthalmoscope when examining patients. To me, that reflects poorly on our profession, because ophthalmoscopy is easy to learn, takes little time or effort
to perform, and often yields valuable clinical information. In addition, the opthalmoscope is the only convenient device that enables direct inspection of blood columns
and neural structures in vivo. Its use can also yield, at times, the first evidence of glaucoma, diabetes mellitus, intracranial hypertension, hyperlipidemia, emboli of various
sorts, and a host of infectious, hematologic, and vascular disorders.1-10 Even after a diagnosis has been established, some ophthalmoscopic signs are uniquely useful in evaluating the chronicity, severity, vascular effects, and prognosis of the disease.1
One retinal abnormality that is relevant to several clinical disciplines and that
deserves clarification is the white-centered hemorrhage known widely as the Roth
spot.1,2,5-9,11-20 Not widely known or appreciated, however, is the fact that 3 common
erroneous beliefs relate to this storied lesion 11: 1) Roth described the white-centered
retinal hemorrhage that bears his name; 2) the Roth spot is specific for, if not pathognomonic of, bacterial endocarditis18,19; and 3) leukocyte accumulation accounts for the
white center of the hemorrhage.
Regarding the first erroneous belief, Moritz Roth was a Swiss pathologist who, in
1872, described retinal white spots and separate retinal red spots (hemorrhages) near
the optic disc and macula of patients with septicemia.12,15 He did not describe whitecentered retinal hemorrhages, nor did he associate them with bacterial endocarditis or
any other illness. It was Litten13 who first described white-centered retinal hemorrhages,6,8,11 documenting their occurrence in patients with endocarditis.11,19 He also is the
one who applied Roth’s name to the retinal white spots that Roth had first described
6 years earlier.5 In truth, therefore, the “Roth spot” is a retinal white spot without surrounding hemorrhage; in today’s terminology, it probably would be called a cottonwool patch.5 The correct eponym for a white-centered retinal hemorrhage is Litten
spot or Litten sign.
As for the second erroneous belief, a white-centered retinal hemorrhage is not specific for, or pathognomonic of, bacterial endocarditis or any other disease. In fact, it
has been associated with numerous conditions of diverse origin.6,11,19
Third, except in cases of leukemia16,17 and some cases of bacterial endocarditis,14,15,20
the white centers of retinal hemorrhages are not leukocyte accumulations but rather fibrin-platelet plugs.18,19 These plugs presumably form in response to vascular leaks
brought about by elevated intravascular pressure, ischemia, increased capillary fragility, or combinations thereof.18 In most cases, emboli appear to play no role.
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Competent use of the ophthalmoscope can be an
enormous asset to all primary care physicians and to
practicing cardiovascular specialists as well.3,10 Moreover, making a diagnosis with the ophthalmoscope is
rapid, inexpensive, safe, gratifying, and fun.
Epilogue

In his prize-winning book published 33 years ago, Maxwell Wintrobe wrote, “. . . many look, but few see.”21
Today, few see because few look.

References
1. Sapira JD. An internist looks at the fundus oculi. Dis Mon
1984;30(14):1-64.
2. Mausolf FA. The eye and systemic disease. St. Louis: The
C.V. Mosby Company; 1975.
3. Fred HL, Knight K, Hariharan R. Ophthalmoscopic and cardiac abnormalities in an asymptomatic elderly woman. Hosp
Pract (Minneap) 1995;30(12):24O-24P.
4. Fred HL, Accad M. Images in clinical medicine. Lipemia retinalis. N Engl J Med 1999;340(25):1969.
5. Phelps CD. The association of pale-centered retinal hemorrhages with intracranial bleeding in infancy. A report of two
cases. Am J Ophthalmol 1971;72(2):348-50.
6. Van Uitert RL, Solomon GE. White-centered retinal hemorrhages: a sign of intracranial hemorrhage. Neurology 1979;29
(2):236-9.
7. Eichner HL, Aebi E. Septic retinitis due to injection of a
homemade alcoholic beverage. JAMA 1970;213(10):1644-6.
8. Meyers SM. The incidence of fundus lesions in septicemia.
Am J Ophthalmol 1979;88(4):661-7.

116

Black Bags, Ophthalmoscopy, and the Roth Spot

9. Marshall RA. A review of lesions in the optic fundus in various diseases of the blood. Blood 1959;14(7):882-91.
10. Schrire V, Beck W, Chesler E. The heart and the eye. Am
Heart J 1973;85(1):122-31.
11. Sapira JD. The art & science of bedside diagnosis. Baltimore:
Urban & Schwarzenberg, Inc.; 1990. p. 197-8.
12. Roth M. Ueber netzhautaffectionen bei wundf iebern [in
German]. Deutsche Z Chir 1872;1(5):471-84. Available
from: http://link.springer.com/content/pdf/10.1007%2FBF
02800420 [cited 2013 Jan 22].
13. Litten M. Uber akute maligne endokarditis und die dabei
vorkommenden retinal veranderungen [in German]. Charité
Ann 1878;3:135-72.
14. Dienst EC, Gartner S. Pathologic changes in the eye associated with subacute bacterial endocarditis: report of five cases
with autopsy. Arch Ophthalmol 1944;31(3):198-206.
15. Kerr A Jr. Subacute bacterial endocarditis. Springfield (IL):
Charles C. Thomas; 1955. p. 97.
16. Allen RA, Straatsma BR. Ocular involvement in leukemia
and allied disorders. Arch Ophthalmol 1961;66(4):490-508.
17. Mahneke A, Videbaek A. On changes in the optic fundus in
leukaemia. Aetiology, diagnostic and prognostic role. Acta
Ophthalmol (Copenh) 1964;42:201-10.
18. Duane TD, Osher RH, Green WR. White centered hemorrhages: their significance. Ophthalmology 1980;87(1):66-9.
19. Erneston AG, Bradford MB. Clinical laboratory analysis of
white-centered hemorrhages. J Am Optom Assoc 1986;57(8):
617-20.
20. Kerr A Jr. Subacute bacterial endocarditis. Springfield (IL):
Charles C. Thomas; 1955. p. 98-100.
21. Wintrobe MM. Blood, pure and eloquent. New York: McGraw-Hill; 1980. p. 720.

Volume 40, Number 2, 2013

