ELLIPTICAL HUMAN ERYTHROCYTES *

F. WARNER BISHOP, M.D.
NEW YORK

The following observations are published in view of the rarity of
the condition, and because of the interesting discussion which fol-
lowed the report of the only other case on record.

April 14, 1913, J. F., male, aged 41, was admitted to the surglca]
service of Dr. Henry H. M. Lyle at St. Luke’s Hospital, New York
City, with the diagnosis of acute suppurative appendicitis. Accord-
ing to the routine procedure of the hospital a leukocyte count was
made. While examining a stained smear to determine the differ-
ential count I noticed that many of the red blood-cells were not circu-
lar but elliptical. So striking was this poikilocytosis that in spite of
the absence of erythroblasts, a diagnosis of pernicious anemia seemed
to be warranted. An estimation of the hemoglobin, however, showed
110 per cent. (Fleischl-Miescher), and of the red blood-cells, 5,400,000.

The patient gave a typical history of acute appendicitis. No
lesions of heart, kidneys or lungs were discoverable. Examination
of his abdomen revealed tenderness and rigidity of the right lower
quadrant. His temperature was 102 F., his leukocytes were 16,500,
polynuclears, 82, lymphocytes, 18. Urine, acid, turbid, 1.015, albumin
very faint trace, sugar, 0, few leukocytes. Operation was performed
two hours after the patient entered the hospital and a gangrenous
appendix with a small amount of seropurulent fluid free in the
abdomen, was found. Recovery was uneventful, the temperature
being normal on the seventh day after operation and the patient being
discharged cured on the tenth day.

During his stay in the hospital a careful study of his blood was
conducted. About 75 to 80 per cent. of the erythrocytes were observed
to be elliptical in outline. The proportion between the long and short
diameters of these cells varied considerably, some of them being only
slightly elliptical, while others were very distinctly elongated. The
following measurements may be interesting:

Circular cells measured 8.5 microns in diameter.

Greatest length observed, 13.7 microns.

Shortest length observed, 8.2 microns.

Shortest width observed, 5.0 microns.

Greatest width observed, 8.0 microns,.

Most of the elliptical cells measured about 13.0 by 5.0 microns.

* Submitted for publication, April 27, 1914.
*From the Pathological Laboratory of St. Luke’s Hospital, New York,
Prof. Francis Wood, director.
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Every precaution was taken to exclude the possibility of mechanical
distortion of the cells. Smears were made by several persons, and
by several methods, and the slides were dried both slowly and rapidly,
but the deformity always appeared the same. Blood diluted with
Hayem’s solution also showed the anomaly; and finally specimens of
the fresh blood were examined and the cells were still found to be
eiliptical.

The fragility of the erythrocytes was determined and found nor-
mal. Vital staining showed only 3 per cent. reticulated cells—well
within normal limits. The Wassermann reaction was negative.

Fig. 1.—Blood from J. F., April, 1913, magnified 500 diameters, showing
elliptical corpuscles. This and the Figures 2, 3 and 4 were all taken without
changing lenses or apparatus, so that they are exactly the same magnification.
The smears were made in the same manner.

The possibility of this condition being a congenital characteristic
of the man’s blood suggested itself. Working on this theory the blood
of his sister was obtained and was found to show an exactly similar
condition. Her red blood-cells were 5,000,000, her hemoglobin 100
per cent., and about 70 to 80 per cent. of her cells showed a more or
less well-marked elliptical outline. A few of them showed a more
extreme deformity than those of her brother. One cell was found
to measure 17.2 by 3.2, and several were 15 microns long. As far
as she could remember she had never had a sick day in her life.
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The other members of the family—a second sister, her father and
her two children (both boys)—-were found to have normal erythro-
cytes; unfortunately the mother of my patient is not living. To
exclude the possibility of some chronic poisoning by lead, coal-gas, or
other chemical, the blood of all the persons living in the same house
with this family was examined and found to- be normal.

Mr. F. has been under observation for eight months and is appar-
ently in perfect health, never having had any illness before or since
his appendicitis. His blood has been examined six times during this
period and has always shown the same unvarying deformity of the
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Fig. 2—Blood from J. F., December, 1913, magnified 500 diameters.

red cells. His hemoglobin and the number of his red cells have always
been normal. The same facts are true of the sister’s blood.

The only record of a similar case which I have been able to find
was that observed by Dr. Melvin Dresbach.! Dr. Dresbach reports
that in 1902 a student working in the Ohio State University labora-
tory of histology discovered that his erythrocytes were elliptical in
outline, 90 per cent. of the cells being deformed. Variously prepared
and stained specimens and fresh blood were examined. His hemo-
globin and the number of his red cells were normal. The case was
studied over a period of four months and always showed the same

1. Dresbach, Melvin: Science, 1904, xix, and 1905, xxi.
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characteristic. The following are the measurements given for this
man’s blood:

Shortest width observed .......... vev.. 39 microns
Greatest width ...........coveiiinennn. 4.8 microns
Shortest length ............ociiiaiat, 8.5 microns
Greatest length ........................ 10.7 microns
Average length ........................ 10.3 microns
Average width ...............coiiia.. 4.1 microns

I have examined a photomicrograph of this blood and the picture
is much the same as in J. F., but the amount of deformity is slightly
greater.

Fig. 3—Normal blood magnified 500 diameters.

The student was a healthy mulatto, aged 22 years. Dr. Dresbach
says:

The observation attracted considerable attention, Prof. Austin Flint being
one among several who wrote to me for a specimen of the blood. There
resulted some correspondence between Professor Flint and myself, and in a
letter to him I remarked that some time after my observations had been made
the young man having these elliptical corpuscles died. Since the claim had
been made that the young man was healthy when these corpuscles were dis-
covered, the statement about his death naturally aroused some suspicion. Pro-
fessor Flint wrote a note which was printed in Science, May 20, 1904, discuss-
ing the matter of form changes in erythrocytes and pointing out that in pro-
gressive pernicious anemia and other blood diseases, variations in form and
size are well known facts. He adds that in view of these facts it seems impos-
sible to accept the proposition that the subject of the observation was a healthy
mulatto. The cause of death was cardiac failure subsequent to an attack of
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acute inflammatory rheumatism. The attack was preceded by tonsillitis, which
began about three months after the time observations were made.

Prof. James Ewing of the Cornell Medical School, saw the blood
specimen and was of the opinion that the anomaly was one of con-
genital or developmental origin—because the hemoglobin and number
of red cells was normal and the patient’s general condition good.

The slides were also shown to Prof. Paul Ehrlich, who thought
that these cells showed a congenital anomaly. Dr. Dresbach gives the
following reason for agreeing with these opinions, and I think they
apply equally to my cases.

Fig. 4—Blood from a sister of J. F., December, 1913, magnified 500 diameters.

The variation occurred in a healthy individual. Good general
physical condition, normal number of red and white cells, normal
hemoglobin and absence of normoblasts or megaloblasts preclude the
idea of any known blood disease being connected with the phenom-
enon. In Dr. Dresbach’s case no family history could be obtained
except that a brother of the patient had normal corpuscles. The fact
that in my own case two members of the same family have been
observed to show this remarkable cellular deformity, I think is very
strong evidence in favor of the theory that the condition is a con-
genital anatomical defect.

St. Luke’s Hospital.
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