
Haematologica vol. 85(7):July 2000

Red Cells & Iron

ABSTRACT

Congenital dyserythropoietic anemia type III 
HERBERT SANDSTRÖM,* ANDERS WAHLIN°
*Family Medicine and °Hematology, Medicine, Department of Public Health and Clinical Medicine, Umeå University,
Umeå, Sweden

Correspondence: Herbert Sandström, MD, Family Medicine, Depart-
ment of Public Health and Clinical Medicine, Umeå University, 901 85
Umeå, Sweden. Phone: international +46-90-7853521 – Fax: interna-
tional +46-90-776883 – E-mail: herbert.sandstrom@fammed.umu.se

Background and Objectives. Congenital dyserythro-
poietic anemia type III (CDA-III) is a group of very rare
disorders characterized by similar bone marrow mor-
phology. The clinical picture is characterized by
hemolytic anemia and dramatic bone marrow
changes dominated by active erythropoiesis with big
multinucleated erythroblasts. The aim of this review
is to describe the clinical manifestations, laboratory
findings, and management of CDA-III.

Evidence and Information sources. The present
review critically examines relevant articles and
abstracts published in journals covered by the Sci-
ence Citation Index and Medline. The authors have
performed several studies on CDA-III. 

State of Art and Perspectives. The clinical and labo-
ratory manifestations of CDA-III indicate that the  gene
responsible for it, which has been mapped to chro-
mosome 15q22, is expressed not only in erythrob-
lasts during mitosis but also in B-cells, and in cells of
the retina. Preliminary results indicate genetic and
phenotypic similarities between a Swedish and an
American family, both with an autosomally dominant
inherited form of CDA-III. It is possible that the genet-
ic lesion is identical in these families, but the differ-
ent phenotypes and modes of inheritance reported
among some other cases of CDA-III are probably the
results of other genetic lesions. At present, the func-
tion of the gene responsible for the Swedish (Väster-
botten) variant of CDA-III (CDAN3) is unknown and it
is an important goal to characterize and clone this
gene in order to study its function.
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in the congenital dyserythropoietic anemias (CDA)
resemble those seen in vitamin B12 or folate deficien-
cy, and disorders of hemoglobin synthesis including
thalassemia and hereditary sideroblastic anemia.1

The term dyserythropoiesis includes abnormalities in
both the morphologic and kinetic aspects of ery-
thropoiesis and implies a disturbance during the
development of the erythrocyte irrespective of the pri-
mary cause. This leads to the production of defective
erythroblasts and erythrocytes and an increased rate
of phagocytosis of these cells by bone marrow
macrophages.2

The CDAs are rare inherited disorders with clinical
manifestations of ineffective erythropoiesis and a
variable degree of anemia. On the basis of the mor-
phologic alterations of the bone marrow and on
serologic grounds, in 1968 Heimpel and Wendt
classified CDA into three different types.3 There are,
however, cases of CDA that do not meet the full cri-
teria for any of these three types.4-7

The clinical severity of these anemias is variable.
Some patients are completely asymptomatic and oth-
ers may require blood transfusions. The diagnosis and
classification of the CDAs have so far been based on
clinical characteristics, morphologic features of the
bone marrow and a few serologic tests. Since clinical
and laboratory findings may be subtle, it is reasonable
to assume that CDA may be misdiagnosed and con-
fused with other congenital or acquired disorders
such as myelodysplastic syndrome, atypical tha-
lassemia, or Gilbert’s syndrome.8 The conspicuous
bone marrow findings in CDA-III may also be misdi-
agnosed as acute erythroleukemia.9

In CDA-II the erythrocyte membrane glycoprotein
band 3 shows a marked reduction of polylacto-
samines and migrates slightly faster than normal in
SDS polyacrylamide gel electrophoresis. Analysis of
N-glycans from CDA-II erythrocyte membranes has
revealed incompletely processed N-glycan structures
indicating defective glycosylation at the N-acetylglu-
cosaminyltransferase II (GnT-II) and/or α-mannosi-
dase II (MII) steps,10 but besides this observation
very little is known about the pathologic mechanisms
underlying the CDAs.

In 1995, our group located the genetic defect in a
Swedish family with CDA-III to chromosome 15q21-
25.11 In an Israeli Bedouin family with CDA-I the
genetic lesion was subsequently also located to the
long arm of chromosome 15 but in a different
region, 15q15.1-15.3.12 In a study of a large number
of Italian families with CDA-II the disease gene has
been located to 20q11.2.13

Dyserythropoiesis is often the result of an
acquired defect in a stem cell and its progeny,
e.g. myelodysplastic syndrome or leukemia

with abnormal development of cell lines, or abnormal
environmental conditions within the bone marrow,
for instance the toxic effect of chemotherapy or defi-
ciency of vitamin B12, folate or iron inhibiting normal
cell proliferation. Some of the morphologic changes
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Congenital dyserythropoietic anemia type III
CDA-III is the rarest form of dyserythropoietic ane-

mia. In a family with 37 affected cases living in the
North Swedish county Västerbotten, the disorder is
inherited as an autosomal dominant trait with full
penetrance of the bone marrow changes.9,14 The
majority of known CDA-III patients belong to the
Västerbotten family and two other families, an Amer-
ican family, and an Argentinian family. The mode of
inheritance is probably also autosomal dominant in
the American family. This family has four affected
members, who formed the basis of the original
description of CDA-III reported by Wolff and Von
Hofe in 1951.15 The mode of inheritance has not
been clarified in eight Argentinian cases but, again,
an autosomal dominant mode of inheritance has
been suggested.6,16 Only sporadic cases have been
reported from other countries and, overall, fewer
than 60 cases are reported in the literature. Some of
the sporadic cases of CDA-III seem to have autoso-
mal recessive transmission or be de novo spontaneous,
dominant mutations.6, 17-19

In 1951 Wolff and van Hofe reported the cases of
a woman and her three children with mild anemia
and remarkable bone marrow findings with abun-
dant multinucleated erythroblasts. The condition was
named familial erythroid multinuclearity and was later
classified as CDA-III. These were the first cases of
CDA-III reported in the literature.15 In 1954 a 35-year
old man was investigated at the Department of Med-
icine in Umeå in northern Sweden because of ane-
mia. The investigations revealed bone marrow
changes similar to those occurring in erythroleukemia
without there being clinical enlargement of the liver,
spleen or lymph nodes. After five years of follow-up
there were no signs of progression of the disease.
Based on this case Bergström and Jacobsson pub-
lished a study of the Västerbotten family descending
from a couple born in the late 19th century. They iden-
tified 15 subjects in the family with similar findings
and named the disorder hereditary benign erythroreticu-
losis.9 They showed that the disorder is inherited as an
autosomal dominant trait with full penetrance of the
bone marrow changes but with minor variations in
the clinical picture. We have continued to study this
family, which is the largest known CDA-III family,
from different perspectives and altogether we have
identified 37 subjects with the disease in the fami-
ly.11,14,20-22

Clinical findings
In an investigation of twenty members of the Väster-

botten family with CDA-III, 35% regularly suffered
weakness, fatigue, or headache. The patients report-
ed more intense symptoms during infections, follow-
ing trauma, and during pregnancy. Five patients
(20%) had received blood transfusions, four of them
in late pregnancy or after delivery. Twenty percent
reported episodes of abdominal pain interpreted as
biliary symptoms and two (10 %) had had a chole-
cystectomy. However, in spite of these symptoms
most of the patients regarded themselves as healthy.
Six patients (30%) had mild jaundice, but the physi-
cal examination was otherwise normal. No patient
had splenomegaly.20

Although the Swedish and American families are not
related to each other the degree of anemia as well as
other clinical and laboratory abnormalities in the four
patients in the the American CDA-III family discussed
above were similar to those found in the Västerbotten
family. No information is available concerning urinary
hemosiderinuria in the American family, and eye
lesions and gammopathy have only been reported in
the Västerbotten family. Preliminary results of cou-
pling analyses of a few samples from the American
family are compatible with, but do not prove, the
occurrence of a common genetic basis of the disorder
in the two families (unpublished data).

Despite some similarities there are considerable dif-
ferences in the clinical picture between CDA-III cas-
es reported in the literature. This may indicate a vari-
able phenotypic expression of the same genetic alter-
ation or different genetic abnormalities leading to a
similar phenotype. For example, none of the patients
described by Wolf and von Hofe nor any of the
patients in the Västerbotten family had an enlarged
liver or spleen, but splenomegaly was present in eight
patients and hepatomegaly in four Argentinian cas-
es.16 Hepato-splenomegaly was also found in four
other cases.17-19 In the sporadic cases of CDA-III there
are some reports of rare clinical findings such as mon-
goloid facies and mental retardation,18 malignant T-
cell lymphoma,23 Hodgkin’s disease,24 development
of severe iron overload and cirrhosis25 and extra-
medullary hematopoiesis.26

Laboratory findings
Sixty-five percent of patients belonging to the Väster-

botten CDA-III family have mild or moderate anemia.
Their median hemoglobin concentration is 118 g/L
(range 80-143). The blood film shows moderate or
marked anisocytosis and poikilocytosis, basophilic
stippling of the red cells and large erythrocytes (macro-
cytes). The MCV is normal or slightly elevated. The
morphology and numbers of leukocytes and platelets
are normal. The relative number of reticulocytes is nor-
mal or slightly low. Haptoglobin is always low or
absent and lactate dehydrogenase elevated. Most
patients have a slight increase in bilirubin and amino-
transferase levels. There are no significant changes in
serum iron, transferrin or ferritin concentrations. Iron
staining of the urinary sediment regularly shows hemo-
siderinuria.14 Serum thymidine kinase is markedly
increased in all patients in the Västerbotten family.20

The anemia seems to be the result of both ineffective
erythropoiesis and hemolysis. The hemolysis is
intravascular, as demonstrated by the urinary hemo-
siderin, explaining why patients with the Västerbotten
type of CDA-III do not have any problem with iron
overload unlike patients with some other types of
CDA.14

Agglutination and hemolysis of erythrocytes with
anti-i and anti-I antibody was normal in two cases,22

and increased in two others.18,25 The acidified serum
lysis test (Ham’s test) is negative.14 Studies of the ery-
throcyte membrane shows only minor changes in
membrane proteins. A small difference in relative mol-
ecular mass (Mr) has been observed for band 3 in SDS
polyacrylamide-electrophoresis in patients with CDA-
III.22 This type of discrepancy has also been observed
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in CDA-II, although to a greater extent.10 The rele-
vance of this finding is unclear but may suggest that
glycosylation of band 3 could also be affected in CDA-
III.

Bone marrow
Light microscopy of bone marrow aspirates shows

erythroid hyperplasia with bi- or multinucleated ery-
throblasts and some giant mononucleated polychro-
matic erythroblasts.6 Giant multinucleated erythro-
blasts, with up to twelve nuclei of variable size, are
typical of CDA III (Figure 1 and 2). Anisocytosis,
macrocytosis, and poikilocytosis are regularly seen
(Figure 3). Myelopoiesis and thrombopoiesis are nor-
mal. In the Västerbotten family the bone marrow mor-

phology was stable over 10-25 years in 17 re-exam-
ined patients. Various non-specific dysplastic features
can be seen by electron microscopy, e.g. abnormally
long intranuclear clefts, abnormally large autophagic
vacuoles, iron-laden mitochondria and intracytoplas-
mic myelin figures. Other findings are duplication or
extensive myelinization of large parts of the nuclear
membrane and lobulation of the nuclear outline.22,27

Studies of DNA content of erythroblasts and DNA syn-
thesis show that some of the erythroblasts seem to
become arrested during the cell cycle after a period in
S-phase. Both mononucleated and multinucleated
erythroblasts contain an increased amount of DNA,
up to 28c and 48c, respectively, compared to normal
(2c). When the separate nuclei within a multinucleat-
ed cell are unequal in size, the nuclei usually have dif-
ferent DNA contents and when this difference is
marked, the DNA content may differ between <1c and
8c.18,19,22

Gammopathy and myeloma
Serum electrophoresis was performed in 25 of the

Västerbotten patients. In five cases an M-component
was present, in all cases of IgG-kappa type. One
patient had myeloma, the others had monoclonal
gammopathy. In one of the five patients the M-com-
ponent was also present in the urine. The median age
of these patients was 53 years (range 35-80). The
patient with myeloma had an M-component for 15
years and smoldering myeloma for 10 years with
>30% plasma cells in the bone marrow but without
bone disease or any other signs of progress. Another
deceased patient with CDA-III in this family had had
myeloma with an IgG-λ M-component.14, 21

Eye changes 
A few patients belonging to the Västerbotten CDA-

III family have developed visual impairment in later
life. Ten patients, with and without visual impair-

Figure 1. Typical bone marrow smear from a patient with
CDA-III and myeloma. To the upper left there is a large multi-
nucleate erythroblast with six nuclei, adjacent to a binu-
cleate plasma cell. May-Grünwald-Giemsa staining (Figure
by courtesy of Dr. J. Hultdin).

Figure 2. Bone marrow smear from a patient with CDA-III.
Two polychromatic multinucleate erythroblasts. May-Grün-
wald-Giemsa staining. (Figure by courtesy of Dr. J. Hultdin).

Figure 3. Blood film from a patient with CDA-III showing
large erythrocytes, anisocytosis, and poikilocytosis. May-
Grünwald-Giemsa staining. (Figure by courtesy of Dr. J. Hult-
din).



ment, were investigated with eye fundus photogra-
phy and fluorescein angiography. Five healthy rela-
tives were also investigated in the same way. The
investigation showed angioid streaks in eight of the
investigated patients. (Dr O. Sandgren, personal com-
munication).21 Skin biopsies taken from five patients to
exclude pseudoxanthoma elasticum were negative.

Angioid streaks are a condition usually associated
with systemic disorders such as pseudoxanthoma
elasticum, Paget’s disease of the bone, sickle cell ane-
mia, and β-thalassemia.28 The characteristic ocular
sign is a peripapillary ring with irregularly radiating
subretinal linear breaks in Bruch’s membrane extend-
ing in all directions (Figure 4). The changes are usu-
ally bilateral and of varying width from barely visible
with an ophthalmoscope to three to four times as
wide as the retinal vessels and thus detectable in rou-
tine eye fundus investigation. Fluorescein angiogra-
phy can be used to detect early angioid streaks.29

Localization of the disease gene (CDAN3)
Fifty-six members from the Västerbotten family

were studied. Using linkage analyses and recombi-
nation data the genetic defect in CDA-III (CDAN3)
was located to chromosome 15 (15q21-25) within a
distance of 11 cM.11 Additional investigations have
limited the distance to 4.5 cM in 15q22 (Dr. L. Lind,
personal communication).

Diagnosis
Despite the fact that congenital dyserythropoietic

anemias are very rare the diagnosis should be con-
sidered in neonates, children or adults with anemia
and normal to slightly elevated MCV, especially when
anisocytosis and poikilocytosis are present and the
anemia is familial. Laboratory findings of hemolysis
and elevated bilirubin strengthen the suspicion.8 The
investigation should include a blood-count, MCV and
red cell volume histogram, reticulocyte count and
blood smear. A bone marrow examination is usually
diagnostic and should be performed early. A thor-

ough family history focusing on anemia, jaundice and
visual impairment is essential. Conditions that may be
confused with CDA are MDS, erythroleukemia, con-
genital and acquired hemolytic disorders, tha-
lassemias, PNH and certain infections such as AIDS,
malaria and kala azar.30 In order to exclude mega-
loblastic anemia serum B12 and folate or homocys-
teine levels should be checked. Hemoglobin elec-
trophoresis should be done in order to demonstrate
a possible hemoglobinopathy. Serum thymidine
kinase is elevated in CDA-III but has recently been
shown to be high also in CDA-I.31 Measurement of
serum thymidine kinase is useful in family investiga-
tions when bone marrow aspirate is not available, for
instance in small children.20

Management
The anemia in CDA III, if present, is usually mild

and does not require any intervention. Transfusion is
needed only in exceptional cases with severe anemia,
for instance in pregnancy. Iron substitution should
not be given if iron deficiency is not present. Increased
erythropoiesis may cause increased requirement of
folate, and treatment with 5 mg folate per week has
been suggested although serum folate is usually nor-
mal or only slightly lowered.30 Our studies show that
patients with the Västerbotten type of CDA-III have
an increased risk of developing monoclonal gam-
mopathy, myeloma and eye changes (angioid
streaks).21 Patients with M-proteins should be exam-
ined annually with routine laboratory investigations
including electrophoresis. Eye fundus examination by
an ophthalmologist is recommended at the time of
diagnosis. Thereafter, fundus photography is recom-
mended every second to third year in patients over 50
years of age. Photocoagulation of early neovascular
changes in the retina seems to prevent visual impair-
ment in patients with angioid streaks associated with
other disorders.32 Although the benefit of such pro-
cedures has not been proven in angioid streaks asso-
ciated with CDA-III they may be useful also in this
condition. Current data do not indicate any benefit
of regular follow-up in younger patients without gam-
mopathy and eye lesions.

Perspectives 
Although the genetic lesion causing CDA-III has

been mapped to chromosome 15q22 in the Väster-
botten family the function of the gene is completely
unknown. The occurrence of multinucleated ery-
throblasts containing nuclei of different degrees of
maturation may indicate that the gene product caus-
es a disturbance during mitosis in erythropoietic cells.
However, the gene operating in CDA-III obviously
also causes abnormal functions in other cell lines, as
demonstrated by the occurrence of monoclonal gam-
mopathy and angioid streaks among the same mem-
bers of the family who carry the CDA-III trait. The
American CDA-III family, originally described by
Wolff and von Hofe, seems to have the same pheno-
type as the Västerbotten family, although mono-
clonal gammopathy and angioid streaks have not
been reported in this family. It is possible that the
genetic lesion in the American and Västerbotten fam-
ilies is identical, but the different phenotypes report-

756

Haematologica vol. 85(7):July 2000

H. Sandström et al.

Figure 4. Angioid streaks in a 69-year-old female with CDA-
III. Fluorescein angiogram of the left eye. (Photo by cour-
tesy of Dr. O. Sandgren). 
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ed among some other cases of CDA-III are probably
the result of other genetic lesions. Cloning of the gene
is essential in order to study the function of the gene,
which may give valuable information about mecha-
nisms involved in mitosis. 

Funding
This work was supported by the Swedish Medical Society

(SLS). We are deeply grateful to Dr. Stacy Month for con-
tributing samples and for excellent scientific collaboration.

Contributions and Acknowledgments
The two authors both made significant contributions in all

aspects. 

Disclosures
Conflict of interest: none.
Redundant publications: yes, >50%.

Manuscript processing
Manuscript received January 27, 2000; accepted May 3,

2000.

References

1. Lewis SM, Verwilghen RL. Dyserythropoietic Anemias.
In: Brown EB, Moore CV. Progress in Hematology.
New York: Grune & Stratton Inc;1973. p. 99-129.

2. Lewis SM, Verwilghen RL. Dyserythropoiesis: defini-
tion, diagnosis and assessment. In: Lewis SM, Ver-
wilghen RL. Dyserythropoiesis. London: Academic
Press; 1977. p. 3-18.

3. Heimpel H, Wendt F. Congenital dyserythropoietic
anemia with karyorrhexis and multinuclearity of ery-
throblasts. Helv Med Acta 1968; 34:103-15.

4. Benjamin JT, Rosse WF, Daldorf FG, McMillan CW.
Congential dyserythropoietic anemia - type IV. J Pedi-
atr 1975; 87:210-6.

5. Evans DIK. Congenital defects of the marrow stem
cell. In: Gordon EC. Bailliere’s Clinical Haematology.
London: Saunders; 1989. p. 168-71.

6. Wickramasinghe SN. Congenital dyserythropoietic
anaemias: clinical features, haematological morphol-
ogy and new biochemical data. Blood Rev 1998; 12:
178-200.

7. Wickramasinghe SN, Andrews VE, O'Hea AM. Con-
genital dyserythropoiesis characterized by marked
macrocytosis, vitamin B12- and folate-independent
megaloblastic change and absence of the defining fea-
tures of congenital dyserythropoietic anaemia types I
or III. Br J Haematol 1996; 95:73-6.

8. Marks PW, Mitus AJ. Congenital dyserythropoietic
anemias. Am J Hematol 1996; 51:55-63.

9. Bergström I, Jacobsson L. Hereditary benign erythro-
reticulosis. Blood 1962; 19:296-303.

10. Fukuda MN. HEMPAS. Hereditary erythroblastic
multinuclearity with positive acidified serum lysis test.
Biochim Biophys Acta 1999; 1455:231-9.

11. Lind L, Sandström H, Wahlin A, et al. Localization of
the gene for congenital dyserythropoietic anemia type
III, CDAN3, to chromosome 15q21-q25. Hum Mol
Genet 1995; 4:109-12.

12. Tamary H, Shalmon L, Shalev,H, et al. Localization of
the gene for congenital dyserythropoietic anemia type
I to a<1-cM interval on chromosome 15q15.1-15.3.
Am J Hum Genet 1998; 62:1062-9.

13. Gasparini P, Miraglia del Giudice E, Delaunay J, et al.
Localization of the congenital dyserythropoietic ane-
mia II locus to chromosome 20q11.2 by genomewide
search. Am J Hum Genet 1997; 61:1112-6.

14. Sandström H, Wahlin A, Eriksson M, Bergström I,
Wickramasinghe SN. Intravascular haemolysis and
increased prevalence of myeloma and monoclonal
gammopathy in congenital dyserythropoietic anaemia,
type III. Eur J Haematol 1994; 52:42-6.

15. Wolff JA, von Hofe FH. Familial erythroid multinu-
clearity. Blood 1951; 6:1274-83.

16. Accame EA, de Tezanos Pinto M. Congenital dysery-
thropoiesis with erythroblastic polyploidy. Report of a
variety found in Argentinian Mesopotamia. Sangre
(Barc) 1981; 26:545-55.

17. Choudhry VP, Saraya AK, Kasturi J, Rath PK. Congen-
ital dyserythropoietic anaemias: splenectomy as a
mode of therapy. Acta Haematol 1981; 66:195-201.

18. Goudsmit R, Beckers D, De Bruijne JI, et al. Congeni-
tal dyserythropoietic anaemia, type 3. Br J Haematol
1972; 23:97-105.

19. Wickramasinghe SN, Parry TE, Williams C, Bond AN,
Hughes M, Crook S. A new case of congenital dysery-
thropoietic anaemia, type III: studies of the cell cycle
distribution and ultrastructure of erythroblasts and of
nucleic acid synthesis in marrow cells. J Clin Pathol
1982; 35:1103-9.

20. Sandström H, Wahlin A, Eriksson M, Bergström I.
Serum thymidine kinase in congenital dyserythropoi-
etic anaemia type III. Br J Haematol 1994; 87:653-4.

21. Sandström H, Wahlin A, Eriksson M, Holmgren G,
Lind L, Sandgren O. Angioid streaks are part of a
familial syndrome of dyserythropoietic anaemia (CDA
III). Br J Haematol 1997; 98:845-9.

22. Wickramasinghe SN, Wahlin A, Anstee D, et al. Obser-
vations on two members of the Swedish family with
congenital dyserythropoietic anaemia, type III. Eur J
Haematol 1993; 50:213-21.

23. McCluggage WG, Hull D, Mayne E, Bharucha H,
Wickramasinghe SN. Malignant lymphoma in con-
genital dyserythropoietic anaemia type III. J Clin
Pathol 1996; 49:599-602.

24. Byrnes RK, Dhru R, Brady AM, Galen WP, Hopper B.
Congenital dyserythropoietic anemia in treated
Hodgkin's disease. Hum Pathol 1980; 11:485-6.

25. Clauvel JP, Cosson A, Breton-Gorius J, et al. Congen-
ital dyserythropoiesis. Nouv Rev Fr Hematol 1972; 12:
653-72.

26. Krouwels FH, Bresser P, von dem Borne AE. Extra-
medullary hematopoiesis: breathtaking and hair-rais-
ing. N Engl J Med 1999; 341:1702-4.

27. Björkstén B, Holmgren G, Roos G, Stenling R. Con-
genital dyserythropoietic anaemia type III: an electron
microscopic study. Br J Haematol 1978; 38:37-42.

28. Clarkson JG, Altman RD. Angioid streaks. Surv Oph-
thalmol 1982; 26:235-46.

29. Mansour AM, Ansari NH, Shields JA, Annesley WH Jr,
Cronin CM, Stock EL. Evolution of angioid streaks.
Ophthalmologica 1993; 207:57-61.

30. Wickramasinghe SN. Dyserythropoiesis and congeni-
tal dyserythropoietic anaemias. Br J Haematol 1997;
98:785-97.

31. Wickramasinghe SN, Hasan R, Menike D, Sandström
H, Wahlin A. Serum thymidine kinase in congenital
dyserythropoietic anaemia type I and homozygous
beta-thalassemia. Eur J Haematol 1997; 5:333-4.

32. Lim JI, Bressler NM, Marsh MJ, Bressler SB. Laser treat-
ment of choroidal neovascularization in patients with
angioid streaks. Am J Ophthalmol 1993; 116:414-23.




