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INTRODUCTION

Eyelid lesions are quite common and most of the surgically 
excised ophthalmic specimens submitted for histopathologic 
evaluation are obtained from this site. Numerous and 
diverse pathologic lesions in the eyelids are due to their 
unique anatomical features as the whole skin structures 
with its appendages, skeletal muscle, modified glands, 
and conjunctival mucous membrane are represented in 
the eyelid.1,2 Eyelid lesions can be divided into congenital, 
inflammatory, nonneoplastic masses, and neoplasms (benign 
or malignant). Neoplastic lesions can be further classified 
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Background: Eyelid pathologies are the most common surgical specimens encountered among all of the 
ophthalmic lesions and constitute a wide range of diseases by their unique histologic features.  This study 
aims to find out the histopathological spectrum of eyelid lesions, their demographic distribution, and 
preferential location prevalent in our community.

Materials and Methods: This is an observational study in which we retrospectively evaluated the data of 
692 patients retrieved from the histopathology department of National Reference Laboratory, Kathmandu, 
from May 2016 to April 2019. 

Results: A total of 701 histologic diagnoses comprised of benign, precursor, and malignant lesions and 
accounted for 86.6%, 2.6%, and 10.8% respectively with preponderance in females. The common benign 
lesions included melanocytic nevus (17.7%), epidermal cyst (11%), hemangioma (8.9%), dermoid cyst 
(8.2%), chalazion (6.7%), and squamous papilloma (6.4%). Tumour of epidermal origin was the most 
common neoplastic lesion accounting for 31.2%.  Basal cell carcinoma (50%) followed by sebaceous 
carcinoma (27.6%) and squamous cell carcinoma (14.5%) constituted the majority of malignant lesions 
prevalent above the age of 60 years with the preferential site of the upper eyelid for basal cell carcinoma 
and squamous cell carcinoma; and lower eyelid for sebaceous carcinoma. 

Conclusions: Benign eyelid lesions are more prevalent than malignant ones with overall female 
preponderance. Epidermal tumours are common among neoplasms. A malignant tumour, a disease of 
an elderly individual, is predominated by basal cell carcinoma followed by sebaceous carcinoma, an 
aggressive tumour with a high recurrence rate in our population.
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ABSTRACT

Background: Anisocytosis is a variation in RBC size. This can be conventionally observed on peripheral 
blood smear microscopy and also by red cell distribution width, a RBC parameter obtained on automated 
hematology analyzers. Red cell distribution width is considered a quantitative measure of anisocytosis 
and does not carry subjective variation associated with microscopy and it is reported as RDW-CV % 
and RDW-SD. Both these values are calculated differently. Although it is one of the most frequently 
used hemogram parameters for anisocytosis, it is not well understood. This study aimed to compare the 
sensitivity of RDW-CV and RDW-SD as markers of anisocytosis in macrocytosis. 

Material and methods: This was a cross-sectional prospective observational study conducted in 
a laboratory of a tertiary care hospital in western India. The sample size of 138 was calculated at a 
precision 0.1 and 90% confidence interval. 138 blood samples each from patients with macrocytosis and 
normocytosis control group were analysed. 

Results: The range for RDW-CV & RDW-SD was 12.59%-15.13% & & 40.05fl-47.81fl respectively in 
our population. Gender-wise distribution showed 72% male & 28% female. The Z score value of 4.12 
(>1.96 is significant) reflected a significant difference in anisocytosis detection using RDW-SD compared 
to RDW-CV in macrocytosis.

Conclusions: RDW-SD is a more sensitive marker of RBC anisocytosis than RDW-CV in macrocytosis. 
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INTRODUCTION

According to mean corpuscular volume (MCV) values, 
morphologically RBCS are divided into microcytic, 
normocytic, and macrocytic.1,2Anisocytosis is a variation in 
RBC size which is conventionally observed on microscopy 
of peripheral blood smear.3 The first quantitative assessment 
of variation was described by a British pathologist Cecil 
Price-Jones in 1910, who postulated that such variation 
could be helpful in the diagnosis of anemia. The Red 
cell distribution width (RDW) was first measured by the 
automated cell analyzer “Coulter counter Model S-Plus 
II”, which was expressed as the coefficient of variation.4 
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The earliest parameter provided by the hematology analysis 
instruments to measure red cell variations was the RDW-
CV.5,6

The RDW is the most commonly reported index on the 
variation or degree of anisocytosis in red cell volume. 
The impedance and flow cytometric counters provide 
this parameter, which is directly calculated from the RBC 
histogram.7,8 More recently RDW-SD that is standard 
deviation as a marker of RBC anisocytosis was introduced 
first by Beckman coulter LH 780 hematology analyser 
(Beckman Coulter Inc, Brea CA) followed by analysers like 
Sysmex (Kobe, Japan), Beckman Coulter (Brea, USA) and 
Mindray (Shenzhen, China).7,9

RDW is considered a quantitative measure of anisocytosis 
and it does not carry subjective variation associated with 
microscopy. Although the RDW is one of the most studied 
and frequently used parameters of anisocytosis in CBC, 
it is not well understood. RDW values obtained from the 
cell counters are RDW-CV and RDW-SD. These values are 
calculated differently. RDW-CV is calculated mathematically 
as coefficient of variation as follows: 

RDW (CV) %= 1SD/MCVx100%.10,11

RDW-CV covers 68.26% of the distribution area of the 
RBC curve. As it is a ratio, any changes in 1SD (width) or 
MCV will influence the results. Any proportionate increase 
or decrease of SD and MCV will produce a normal value & 
vice versa. 

Figure 1: RBC histogram showing RDW-CV and SD. 

In contrast, RDW-SD is a direct measure of RDW which 
is taken at the 20% frequency level of the RBC histogram 
which gives the actual picture of RBC anisocytosis.11 RDW-
CV is dependent on MCV, so it is higher in microcytic RBCs 
and could be normal in macrocytic RBCs as the denominator 
(MCV) is increased.10 Another limitation of RDW-CV is that 
the readings are taken at one standard deviation (1SD) and 

thus do not consider extreme values.9 Both these limitations 
can be overcome by the use of RDW-SD in macrocytic 
blood pictures. Although both values are given by cell 
counters without any extra cost, only RDW-CV is routinely 
used for analysis and mentioned in reports as a marker of 
anisocytosis. Many studies are showing the importance of 
RDW-CV in microcytic anemia and other conditions.12-17 A 
study by Łochowski M, on the Prognostic value of (RDW-
SD) in patients operated on due to non-small cell lung 
cancer highlights the importance of RDW-SD in prognosis. 
A study by Constantino et al & Carpoaral et al highlights 
the importance of RDW-SD and histogram interpretation in 
conjunction with RBC indices.10,11 

The RDW-CV is used popularly as a marker of RBC 
anisocytosis, but the inconsistencies in the estimation of 
RBC anisocytosis using RDW-CV alone raise the need for 
this study. Both RDW-CV % RDW-SD have their role in the 
estimation of anisocytosis depending on the MCV values. 
We propose that RDW-SD is a more sensitive marker of 
anisocytosis than RDW-CV in Macrocytosis. This study 
aimed to compare the sensitivity of RDW-CV and RDW-SD 
as markers of anisocytosis in macrocytosis. 

MATERIALS AND METHODS

This was a cross-sectional, prospective, observational 
study conducted in the central clinical laboratory of a 
tertiary care hospital in western India. The sample size of 
138 was calculated at a precision 0.1 and 90% confidence 
interval. 138 samples each from patients with macrocytosis 
and normocytosis control group, based on MCV were 
analysed. Patients having MCV>100fl, adults>18 years 
for the study group, and control group MCV between 80-
100fl and Hb>13gm/dl were included in the study. Patients 
with a history of recent blood transfusion or haematinics 
supplementation were excluded. The study variables 
included MCV, RDW-CV, RDW-SD, histograms, Peripheral 
blood smear findings, age, and sex of the patients.	

Peripheral venous blood (2 mL) sample was collected in 
an EDTA vacutainer and was processed on Haematology 
Analyzer Mindray BC 6000. Study Variables like MCV, 
RDW-CV, and RDW-SD were recorded for each sample. 
A peripheral blood smear was prepared and stained by 
Leishman stain using standard protocol for each sample 
& microscopic examination was done by a pathologist for 
the presence of anisocytosis. Anisocytosis was categorized 
using the ICSH recommendations for the standardization 
of nomenclature and grading of peripheral blood cell 
morphological features.19

The mean value of RDW-CV & RDW-SD was calculated 
from the normocytic control group. Normal range was 
calculated for RDW-CV & RDW-SD using the mean value 
& standard deviation of the normocytic group. Using the 
above cut-off RDW-CV > 15.1% and RDW-SD > 47.8fl, 
analysis of the data from macrocytosis patients was done 
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for the presence of anisocytosis. Sensitivity, specificity, and 
positive & negative predictive values were calculated for 
both RDW-CV &RDW-SD in comparison with peripheral 
blood smear findings. Z score was also calculated to compare 
both parameters using SPSS software.

This study was approved by the institutional ethics review 
board (IEC/2021/766) which confirms that the study 
complies with all ethical regulations. Patient consent was 
taken for including the data in the study. 

RESULTS

Age distribution ranged from 18 to 85 years with a 
predominant age group between 18-40 years followed by 
41-60 years. The gender-wise distribution shows male 
predominance that is 72% male and 28% female patients. 
On comparison of RDW-CV & RDW-SD with the peripheral 
blood smear findings it showed 100% co-relation between 
RDW-SD and Peripheral blood smear findings, whereas 
RDW-CV is less co-related. (Table 1) The normal range 
of RDW-CV was 12.59-15.13% & for RDW-SD it was 
40.05-47.81fl for our machine (MINDRAY BC 6000) and 

our population with a mean value of 13.86% & 43.93, with 
a Standard deviation of 1.27 & 3.88 respectively. Z score 
calculated was 9.1 which shows RDW-SD is a significantly 
superior marker of anisocytosis as compared to RD-SD in 
macrocytosis. (Table 2,3)

Table 1: The comparison of RDW-CV & SD with PBS 
microscopy

Methods Anisocytosis 
Present

Anisocytosis 
Absent  Total

RDW-CV>15.13% 85(62.7%) 53 138

RDW-SD>47.81fl 137(100%) 1 138

PBS Anisocytosis 137 1 138

Table 2: Markers of diagnostic accuracy
RDW-CV RDW-SD

Sensitivity 62.7% 100

Specificity 100 100

PPV 98.8 100

NPV 1.92 100

Table 3: Mean values of MCV, RDW-CV & RDW-SD as per severity of anaemia
HB levels No. of patients MCV(fl) (mean) RDW-CV% (mean) RDW-SD(fl) (mean)

Hb<7gm%(Severe) 24(17.4%) 111.61 23.13 95.11

Hb 7-9.9 gm%(moderate) 30(21.7%) 109.73 18.58 73.82

Hb 10-11.9 gm%(mild) 35(25.4%) 106.23 17.06 65.62

Hb>12gm% 49(35.5%) 106.5 14.71 57.03

Total 138

DISCUSSION

Anisocytosis is a variation in the size of RBCs.4 Depending 
on the presence of anisocytosis that is the presence of a 
heterogenous or homogenous population the underlying 
condition causing macrocytosis varies. This highlights 
the importance of determination of the presence of RBC 
anisocytosis.

MCV is an average value obtained from the RBC histogram 
and it is a measure of central tendency; thus, it does 
not reflect on the anisocytosis of the RBC populations. 
Macrocytosis which is MCV more than 100fl is a relatively 
common finding, with prevalence ranging from 1.7% 
to 3.6%.21,22,23 Conditions causing macrocytosis without 
anisocytosis are aplastic anemia, Chronic liver disease, 
chemotherapy/antivirals, and alcoholism.20,24Macrocytosis 
is a common presentation of alcoholism, with or without 
liver disease, and is considered one of the most common 
causes of homogenous macrocytosis.20,25 Conditions causing 
macrocytosis with anisocytosis are Folate/B12 deficiency, 
Immune hemolytic anemia, Cytotoxic chemotherapy, 
Chronic liver disease, MDS.20,24

RDW is considered a quantitative measure of anisocytosis 
and does not carry subjective variation associated with 
microscopy. Thus, RDW helps to determine the degree 
& severity of anisocytosis as they are the measures of 
dispersion of data around the mean and act as an objective 
marker of anisocytosis. The RDW is a frequently studied 
and commonly used CBC parameter, but it is not well 
understood. RDW values are expressed as RDW-CV & 
RDW-SD on automated hematology cell counters. Both 
these values are calculated differently.

CV is the ratio of 1SD and MCV. As it is a ratio any increase 
or decrease of MCV value and one standard deviation (1SD) 
value can affect the result of RDW-CV. For example, in 
patients with microcytosis, RDW-CV results will be high 
as the denominator that is MCV is decreased, whereas 
in macrocytosis RDW-CV value could be normal as the 
denominator that is MCV is increased. 

Also, the limitation of RDW-CV is the readings are taken 
at (1SD) level so covers only 68% RBC population and 
does not consider extreme values. Thus, does not give the 
real picture of anisocytosis. Despite the above limitations, 
RDW-CV is a more useful marker for low normocytic & 
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microcytic blood pictures where MCV is low, it is useful 
in the diagnosis of early Iron deficiency anemia treatment 
response of iron deficiency.

SD is a direct measure of RBC anisocytosis taken at a 20% 
frequency level of RBC histogram, covering the majority of 
the RBC population on both sides of the mean. This gives 
the actual picture of RBC anisocytosis. 

Vitamin B12 deficiency is the most common cause of 
heterogenous macrocytosis and anemia, other causes being 
hemolytic anemia, cytotoxic chemotherapy, and MDS which 
are rare. The reason for anisocytosis in vitamin B12 deficiency 
is the presence of many fragmented RBCs, target cells, 
produced during the process of ineffective erythropoiesis 
and macro-ovalocytes leading to poikilocytosis which can 

interfere with anisocytosis estimation. So, in vitamin B12 
deficiency we have macrocytes, macro-ovalocytes at one 
end, and fragmented RBCs at the other end in the RBC 
histogram, which leads to widening of the histogram and 
anisocytosis on PBS.

The findings of RDW-SD as a more sensitive and 
specific parameter in the determination of anisocytosis in 
macrocytosis have been highlighted by the present study 
and other studies by Carporal et al, Constatino et al and 
Rajalakshmi Birur Rajashekar et al.10,11,24

A study by Rajalakshmi Birur Rajashekar et al have studied 
RDW-CV & RDW-SD in vitamin B12 deficiency patients 
retrospectively showing the RDW-SD as a more sensitive 
marker in the diagnosis of Vitamin B12 deficiency.24

Table 4: Comparison with other studies
  Present Study Carporal et al.11 Rajalakshmi BirurRajashekar et al.22

  RDW-CV- n(%) RDW-SD-n(%) RDW-CV- n(%) RDW-SD-n(%) RDW-CV- n(%) RDW-SD-n(%)

Sample size 138 samples 806 samples 100 samples

TP 85(62) 126(91.3) 30(49.2) 55(90.2) - -

TN 1(100) 12(8.6) 1(1.6) 3(4.9) - -

FP 0(0) 0(0) 2(3.3) 0(0) - -

FN 52(38) 0(0) 28(45.9) 3(4.9) - -

Total 138(100) 138(100) 61(100) 61(100) - -

Sensitivity 61.59% 100% 51.70% 90.20% 81% 95%

Specificity 100% 100% 33.30% 100% 68% 31%

PPV 100% 100% 93.80% 100% 91% 85%

NPV 1.8% 100% 3% 50% 46%10 60%

RDW-SD is a more sensitive marker than RDW-CV in 
macrocytic blood pictures, especially in cases with normal 
hemoglobin where RDW-CV is completely normal. It is 
important to diagnose early vitamin B12 deficiency as it 
leads to irreversible neurological damage.26

In big labs with high sample loads where it’s not possible 
to screen peripheral blood smear of each patient and labs 
where a full-time pathologist is not available, in such places 
the quantitative markers of anisocytosis such as RDW play 
an important role. Although everyone is aware of the role of 
RDW-CV, many budding pathologists, pathology residents, 
and lab technicians are not aware of RDW-SD and its role in 
the interpretation of CBC. This article will help to increase 
awareness of the RDW-SD, a simple CBC parameter that is 
freely available, and its role in macrocytosis.

Limitations: The sample size is small as we have done this 
as a pilot study & need to study larger samples. The Vitamin 
B12 levels were not checked and follow-up of patients was 
not done.

CONCLUSIONS

RDW-SD is a more sensitive marker than RDW-CV in the 
macrocytic blood picture, especially in cases with normal 
hemoglobin where RDW-CV is completely normal and also 
in neonates in whom physiologically MCV is high. So, we 
recommend including RDW-SD in all the CBC reports and 
during the interpretation of CBC in macrocytosis.

A larger sample size study can be carried out along with 
the serum Vitamin B12 levels and investigations for other 
underlying conditions. As newborn babies have high MCV 
physiologically, RDW-SD can also be a useful marker for 
RBC anisocytosis which may predict underlying sepsis or 
hemolysis in them. 

Conflicts of interest: None
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