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Ring Neutrophils and Hyposegmented Cells in Hematologic Diseases

Seok Lee, M.D.., Jee Sook Hahn, M.D., Seung Ho Park, M.D.
Yoo Hong Min, M.D., Jong Hwa Lee, M.D. and Yun Woong Ko, M.D.

Department of Internal Medicine, Yonsel University College of Medicine, Seoul, Korea

Background : Newtrophil nuclei in rodents may mature by ring formation. These cells
are called ring neutrophils or doughnut cells. In man, small numbers of these mysterious
cells may occur in myeloproliferative disease or in myelodysplastic syndrome(MDS). How-
ever, the incidence of ring newtrophils in the general population is unknown and their
significance in disease states therefore remains obscure. }

Methods : We have evaluated peripheral blood and bone marrow smears of patients with
chronic myelogenous leukemia(CML), MDS, megaloblastic anemia, and these findings were
compared with those of healthy controls. Only granulocytes with an unequivecal nuclear hole,
not caused by superposition of nuclear lobes, were counted. To be counted, the hole should
contain material with the same texture as the cytoplasm. Cells with hyposegmented nuclei
were counted as well. Only distinct spectacle-like or peanut-shaped nuclei as well as the oc
casionzl single rounded nuclei were taken into accotnt.

Results :

1) The number of patients enrolled was 58(32 males and 26 females). The age ranged
from 16 to 7T(mean 46) years. Twenty-eight cases of CML, 23 of MDS, 7 of megaloblastic
anemia and 20 of healthy controls were included in this study.

2) In peripheral blood smears, the occurrence and numbers of ring neutrophils and hypo-
segmented cells were not significantly different between underlying diseases(F >0.05). In
CML, as opposed to the control group, significantly more patients showed hyposegmented
cells(P < 0,05).

3) In bone marrow smears, the occurrence and mumber of ring neutrophils and hyposeg-
mented cells were higher than in peripheral blood smear with no differences between un

derlying diseases(P > 0.05).
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As compared with control group, there were no differences in the occurrence and
numbers of ring neutrophils and hyposegmented cells(P > 0L05).

4) Muclear nng formation appeared to be sigmficantly related to granulocytic hyposeg-
mentation.

Conclusion : These resulis suggest that ring neutrophils and hyposegmented cells can
be nnnéptciﬁn:al]y found in patients with various hematologic diseases and healthy controls.

To optimize the definite clinical significance of these cells, further studies will be needed.
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Fig. 2. A neutrophil with peanut-shaped nucleus in
the bone marrow({Wright stain, > 1,000).
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Tal::-l_a 1. Characteristics of the Patients

Total cases 58
Age(mean = 5D) (year) 46+ 17
Sex(M:F) 32:26
Dhiagnosis
CML 28
Chronic phase 19
Accelerating/Blastic crisis 9
MDS 23
RA
RARS
CMML
RAEB
RAEB-t
Megaloblastic anemia 7
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Abbreviation:

RA: refractory anemia

RARS: refractory anemia with ringed siderob-
lasts

CMML: chronic myelomonocytic leukemia

RAEB: refractory anemia with excess blasts

RAEB-t: refractory anemia with excess blasts

in transformation
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(Table 2).
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Tabla 2. The Occurrence of Ring Neutrophils and Hyposeamented Cells in the Peripheral Eluod
No. of No. af cases Ring forms No. of cases wuh H}'[H]-Sﬂgrﬂﬁnlﬁ]

patients  with ring per 200 hypo segmented cells per 200
neutrophils  neutrophils cells’ neutrophils

CML 28 S(179%)  0.5(0~4) 20(71.4%) 4.0(0 ~40)
Chronic phase 19 3 0.4(0—4) 13 5.3(0 —40)
Accelerating/Blastic crisis 9 2 1.2{(0—4) 7 1.4(0~ 4)
MDS 23 4(17.4%) 0.4(0—~35) 12(52.2%) 140~ 6)
RA B 2 0.4 3 150~ 3)
RARS 3 0 0 1 0.7(0— 2)
CMML 2 ! 2.5(0~5) 1 LO0— 2)
RAEB 6 0 0 3 1.5(0~ %)
RAEB-t 4 1 0.5(0~2) 2 2.0~ &)
Megaloblastic anemia 7 3(429%) 0.7(0—3) 4{57.1%) 090~ 3)

Controls 20 315.0%)  0.2(0-2) B(40.0%) 0.6(0~ 2)

L P<0.05
" Hyposegmented cells were observed in all patients with ring neutrophils.
Values denote mean and numbers in parenthesis are ranges.

Table 3. The UE{:UFFEI‘IEE of Fllng Heutmuhlls and Hrp-nsegrnent-&d Gells in the E-::ne Marruw

No. of Hc:. of cases Ring forms No. of cases with Hﬂ:umgmemecl

patients  with ring per 500 hyposegmented cells per 500
neutrophils neutrophils  cells neutrophils
CML 28 O(32.1%) 1.2(0~5) 16(57.1%) 3.3(0~13)
Chronic phase 19 7 1.3(0~5) 12 4.1(0~13)
Accelerating/Blastic crisis 9 2 LD ~4) 4 .10~ 4)
MDS 23 I 1%) .00~ 6) 19(82.6%) 2200~ 7)
RA E 5 1°5(0 — 4) 7 1.9(0~ T)
RARS 3 0 0 2 1LOM0~ 2)
CMML 2 2 3.5(1~6) 2 30
RAEB 6 2 0.8{0~4) 5 220~ T)
RAEB-t 4 0 0 3 200~ 4)
Megaloblastic anemia 7 4(57.1%) 2.4(0~8) 5(71.4%) 4410~ 9)
Controls 20 Ei{EIJ 0%) 0.6(0~ 3) IIEED.D'.’-%} L0~ 6)

" Hyposegmented ce]l'-'. were observed in all patients w1th ring neutrophils.
Values denote mean and numbers in parenthesis are ranges.
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