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Editorial

Review, change and innovation towards 
better patient care; lessons through 
thyroid disease

As we all are aware, the thyroid gland plays a key           
role in regulating metabolism and in the regulation of 
function of a broad range of organs and organ systems.          
It is broadly held that there is a sizeable proportion            
of the global population with undiagnosed thyroid            
disease including disordered function. The spectrum               
of thyroid-related conditions ranges from benign to 
malignant disease. This issue of the GMJ feature two          
key papers in endocrine pathology and endocrine surgery. 

Wijesiri et al., focus on a process of review of previous 
histopathological diagnoses of thyroid cancer. In              
their paper, a new category of papillary thyroid cancer      
has been defined - “Non-invasive Follicular Thyroid 
Neoplasm with papillary-like nuclear features” (NIFTP) 
with excellent prognosis. This reclassification and the 
review of previous diagnoses have reduced the incidence 
of histopathologically diagnosed thyroid cancer by 2 
percentage points (23.87% to 21.82%). Although it 
appears to be a small figure, when extrapolated to a large 
population, the downward trend becomes very 
significant. In a broad sense, this paper  calls for review of 
diagnoses where comprehensive reclassifications and 
changes in histopathological criteria have been made.

Goitres in general find their home in the neck. However, 
enlarging goitres may transcend their boundaries to        
reach the thorax. These retrosternal goitres pose a 
challenge to the surgeon. De Silva et al., focus on the 
challenges of surgery on 60 retrosternal goitres.          
They elaborate on a change of surgical approach - from            
the traditional neck approach to the thoracoscopic 
approach with reductions in operating time, blood loss, 
postoperative analgesic requirement and length of 
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hospital stay. Although the thoracoscopy group is 
relatively small, it likely to be dominant approach into 
the future with better patient outcomes.

We need to always look back and review our          
clinical, academic and research work; perform audit 
and make changes in processes. We also need to take 
up challenges and innovate with new approaches       
and treatment/surgical techniques for improved 
patient outcomes.

Our ancestors, who were mere hunter-gatherers, 
have transformed to be the modern-day Homo 
sapiens by rising up to challenges and making 
changes and innovations towards progress and 
advancement!

Satish  K  Goonesinghe

Eisha  I  Waidyarathne 

Editors in Chief / GMJ 
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ABSTRACT

Introduction: Conventionally, to examine stained blood smears, bright field microscope (BFM) is used. 

Appreciation of outlines and three-dimensional images of cells is possible with optical phase contrast 

microscope (OPCM) in wet smears

Methods: This study was performed to determine applicability of OPCM in reporting anisopoikilocytosis        

in stained blood smears. Leishman-stained blood smears were assessed using bright field microscope (BFM)   

and OPCM and findings related to anisopoikilocytosis were compared with corresponding red cell indices          

(RI) of complete blood count. 

Results: There were 25 and 24 samples with normal and abnormal RI respectively. Mean anisopoikilocytosis 

percentage of both groups reported with OPCM were significantly higher than those of BFM. 

Anisopoikilocytosis percentage reported with BFM and OPCM were significantly positively correlated.           

Mean corpuscular volume and microcyte percentage and mean corpuscular haemoglobin and hypochromic           

cell percentage were significantly negatively correlated (p< 0.05). 

Conclusion: Optical phase contrast microscopy could significantly improve quantification and reporting of 

anisopoikilocytosis in stained blood smears.

Keywords: Anisopoikilocytosis, blood smears, light microscopy, optical phase contrast microscopy,                      

red cell morphology.

Introduction

Conventionally, red cell morphology is assessed 
using red cell indices in complete blood count       
report (CBC) and by evaluating stained blood smears 
with bright field microscope (BFM) (1-5). To ensure 
uniformity of reports and to minimize the subjective 
nature of identification and quantification of red 
blood cells with abnormal morphology, International 
Council for Standardization in Haematology  
(ICSH) has proposed objective methods to 
standardize the use of different terms such as 

anisocytosis,  poikilocytes,  acanthocytes,  
echinocytes, schistocytes, dacrocytes etc. in blood 
smear reporting (6, 7). Further, ICSH proposes             
to grade the quantity of abnormal red cells as 
percentages of total red cells as mild (less than 10%), 
moderate (10-20%) and marked (more than 20%) 
(6).

Traditional reporting of blood smear uses bright  
field microscope which gives only two-dimensional 
image. Appreciation of outlines and three-
dimensional images of cells is possible with optical 
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phase contrast microscope (OPCM) in wet smears 
(8-10). Therefore, use of OPCM to examine stained 
blood smears would improve the recognition of       
red blood cells with abnormal shapes. Thus, this 
study was designed to assess the plausibility of  
using OPCM in quantification of anisocytosis        
and poikilocytosis (anisopoikilocytosis) in stained 
blood smears.   

Methods

Fresh anticoagulated blood samples collected for 
routine CBC or blood smear reporting over a one 
month period in a private sector laboratory were 
included in the study. Inadequate or delayed samples 
(more than six hours since collection) and samples 
with clots and haemolysis were excluded from            
the study. Blood smears were prepared within            
six hours of collection of blood using standard 
procedures described previously. 

Based on red cell distribution width (RDW) in 
automated CBC reports, samples were divided into 
normal (RDW <14%) and abnormal (RDW >14%) 
groups. From each blood sample, one Leishman-
stained blood smear was prepared and reviewed 
using BFM and OPCM (Olympus CX 43 RF 
biological microscope BFM & OPCM combined) 
under 40 x and 100 x magnifications. Number of        
red cells showing anisocytosis and poikilocytosis        
per 1000 red cells (approximately in 5 oil immersion 
fields) were counted and expressed as percentages  
of means. Counting was performed blinded in 
duplicate by two investigators independently. 
Crenated red cells were identified and excluded       
from calculation. 

The red cell indices in automated CBC reports           
were compared with corresponding anisocytosis 
(microcytosis and macrocytosis) and poikilocytosis 
reported by both BFM and OPCM to assess the 
correlations. 

Data were analysed with IBM SPSS statistics version 
20. Independent t-Test and Pearson correlation were 
applied to assess the significances and the 
correlations between the two microscopic methods 
(p<0.05 was considered statistically significant).

Ethical approval for the study was obtained from   
the Ethical Review Committee of Faculty of Allied 
Health Sciences, University of Ruhuna, Sri Lanka. 

Results

There were total of 49 fresh blood samples which 
fulfilled the inclusion criteria. There were 24 
samples with RDW above 14%, thus considered 
abnormal and the remaining 25 were considered 
normal. The RDW in the study ranged from 11.9 to 
31.4 with a median of 14. 

The median of MCV of the study group was 89.2 fL 
(range 62 - 100.5 fL). According to the population 
reference interval (11), MCV less than 80 fL were 
considered microcytic. Over 3% microcytes were 
found in 9.3% and 11.6% samples by BFM and                   
by OPCM respectively in the samples with MCV 
>80 fL. Samples with MCV values within the 
reference interval of MCV for the population 
showed over 3% macrocytes in 22.5% samples by 
both microscopic methods. The MCH of the study 
group ranged from 19.5 pg to 32.7 pg and the        
median was 29.6 pg. In samples with MCH >27 pg 
(n=39), {lower limit of the reference interval                 
of MCH for the population (11)}, both microscopic 
methods detected hypochromia in 20.5% samples.  

The mean percentages of anisopoikilocytosis 
reported in the abnormal group (RDW >14%) by 
using BFM and OPCM were 12.58±7.52% and 
14.19±6.63% respectively. The mean percentages  
of anisopoikilocytosis obtained in the normal            
group (RDW <14%) using BFM was 4.33±1.53% 
and using OPCM was 5.16±1.64%. The mean 
percentages of anisopoikilocytosis of both  
abnormal and normal groups reported using       
OPCM were significantly higher than those  
reported using BFM (p<0.002). Percentages of 
anisopoikilocytosis reported using BFM and           
OPCM were significantly positively correlated 
(r=.96, p< 0.01, N = 49) (Figure 1).

When the results of red cell parameters obtained 
using BFM and OPCM were compared with those 
obtained by automated method, the percentages           
of microcytosis and MCV were found to be 
significantly negatively correlated (BFM: r = -.30,            
p = .035, N = 49 and OPCM: r = -.35, p = .015,          
N = 49). The percentages of cells with hypochromia 
obtained by microscopic methods and automated 
mean corpuscular haemoglobin were also found           
to be significantly negatively correlated (BFM:                  
r = -.36, p = .015, N = 49 and OPCM: r = -.40,                  
p = .006, N = 49). 
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Figure1: Correlation of percentages of anisopoikilocytosis reported with bright field 
microscopy (BFM) and phase contrast microscopy (PCM) (n=49)

Discussion

The traditional BFM is the gold standard of 
assessment of red cell morphology in stained       
blood smears. Morphological assessment of red 
blood cells is strengthened by recent advances in 
automated CBC techniques. Use of OPCM in wet 
smear evaluation enables clear identification of         
cell contours. This helps the detection of abnormal 
red cell morphologies (dysmorphic red cells) in urine 
aiding the diagnosis of glomerulopathies accurately. 
Use of OPCM in assessment of stained smears is not 
a common practice. We found that the visualization 
of red cell deformities is comparatively clear and 
distinct with OPCM (Figure 2) in stained smears. 

According to literature, false negative rates 
acceptable in blood smear reporting are considered 

either <5% or <3% (12, 13). This stresses the need of 
lesser false negatives in morphological assessment 
of cells to assure safety of patients. Findings of            
this study show higher degree of precision of OPCM           
in detection of anisocytosis and poikilocytosis in 
stained smears compared to the traditional method. 
This observation is strengthened objectively by           
the finding of higher mean percentages of 
anisopoikilocytosis with OPCM and better 
correlation of its findings with red cell indices            
than with BFM.  

In addition, the percentages of microcytosis and 
hypochromia detected by OPCM showed 
significantly higher negative correlation with MCV 
and MCH compared to the findings of BFM.  

Figure 2: Comparison of bright field and phase contrast microscopic appearances of stained blood smears. 
   A: Bright field microscopy100 x objective 

B: Phase contrast microscopy 100 x objective
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Technologies that improve sensitivity and specificity 
of assessment of morphology are costly and not 
freely available (14). Although, combined BFM        
and OPCM microscopes are now available in 
laboratories, OPCM is not used for evaluation             
of stained blood smears due to the dearth of 
information in literature. Since, OPCM improves 
detection and quantification anisopoikilocytosis         
in stained blood smears, OPCM in reviewing of 
stained blood smear will meaningfully improve 
objectivity of blood smear reporting. 

Not correlating the red blood cell morphological 
findings of BFM and OPCM with final diagnosis               
is a limitation of this study. 

Further studies are needed to define a grading      
system of anisopoikilocytosis for OPCM as present 
grading system is developed only for BFM.                  
In addition, the effects of prolonged storage of 
stained blood smears on OPCM findings are also 
should be studied.
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ABSTRACT

Introduction: Papillary carcinoma of the thyroid is the commonest cancer in the thyroid with an increasing 
incidence over the past few decades. A subset of papillary carcinomas was re-classified into “Non-invasive 
Follicular Thyroid Neoplasm with papillary-like nuclear features” (NIFTP) in late 2017, due to the excellent 
prognosis they exhibit. Identification of NIFTP is important because surgical management and follow up is 
similar to follicular adenoma, thus reducing the psychological burden to patient, eliminating unnecessary 
exposure to radiation and economic burden to the society. This study intended to assess the prevalence and the 
inter-observer consistency in identifying NIFTP in the study sample.

Methods: This retrospective, descriptive, cross-sectional study included all thyroid specimens received at          
our department in 2017. Thyroid neoplasms with a potential for reclassification to NIFTP were reassessed 
according the WHO criteria by two investigators who were blinded to the previous and each other's diagnoses. 

Results: Out of the 256 thyroid specimens received, 74/256 (28.90%) considered to have potential to be 
reclassified as NIFTP which included 34 cancers. Only 5/74 (6.75%) satisfied the criteria for NIFTP. Three 
NIFTPs had been reported as papillary microcarcinoma and the other two as follicular variant of papillary 
carcinoma. Inter-observer consistency in re-classifying the 74 tumours was 94.6%, with a 100% consistency             
in diagnosing NIFTP. Following re-classification, the proportion of cancers in the study sample reduced to 
56/256 (21.87%) from 61/256 (23.82%). The prevalence of NIFTP in the study sample was 1.95% (5/256).

Conclusions: The prevalence of NIFTP in the study sample is comparable to the Asian population. The        
current study reports a high inter-observer consistency in recognizing NIFTP among potential lesions,           
most likely due  to the strict adherence to WHO criteria.

Keywords:  Inter-observer consistency, NIFTP, thyroid cancer.

Introduction

Papillary carcinoma of thyroid is the commonest 
cancer occurring in the thyroid gland with excellent 
survival. Its incidence has been increasing 
dramatically over the past few years (1). 

In the past, a subgroup of papillary carcinomas  was 
categorized into the group “Encapsulated Follicular 
Variant of Papillary Carcinoma” (EFVPC). A subset 
of this type of tumours without capsular or vascular 

invasion was known as Non-invasive EFVPC. 
During the recent past, many studies have been             
done on these tumours and it has been found that 
these are very indolent tumours with a very                   
good prognosis (2, 3). According to the “WHO 
Classification of Tumours of Endocrine Organs-
2017” these tumours are now separated from                 
the group of thyroid carcinoma and included in the 
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group “Other encapsulated follicular-patterned 
thyroid tumours” and currently been known as  
“Non-invasive follicular thyroid neoplasm with 
papillary-like nuclear features” (NIFTP), a term  
now been welcomed internationally (4). 

Identification of NIFTP is very important because 
surgical management and follow up is different              
to conventional papillary carcinoma and is similar              
to patients with follicular adenomas (5). It will 
prevent the over treatment of patients hence reducing 
the financial burden on the health care system (6). 
This change in nomenclature is expected to reduce 
the rate of thyroid malignancies being diagnosed  
and it will reduce the psychological burden on 
patients when their neoplasm is labeled as a 
“cancer”. 

We intended to determine the prevalence, 
clinicopathological and cytological characteristics 
of NIFTP and interobserver consistency in 
diagnosing NIFTP in this study.

Methods

This was a cross sectional, descriptive study with 
retrospective data collection, which included 256 
thyroid specimens. Thyroidectomy specimens of           
all patients who underwent thyroidectomy at the 
Professorial Surgical Unit of the Teaching Hospital 
Karapitiya, which were received at the Department 
Pathology in the year 2017 were included. Thyroid 
specimens diagnosed as one of the following           
were re-evaluated; follicular adenomas, follicular 
carcinomas, cell adenoma, cell 
carcinoma, Follicular Variant of Papillary Thyroid 
Carcinoma (FVPTC), well differentiated tumour             
of uncertain malignant potential (WTUMP), 
considering their potential to be reclassified.

Benign conditions like colloid goitre, thyroiditis, 
hyperplastic nodules and malignant lesions which do 
not have the morphology of NIFTP (conventional 
papillary carcinoma, medullary carcinoma and 
anaplastic carcinoma) were excluded from the  
study. Hyperplastic nodules were not re-evaluated 
because, if there were suspicious nuclear features           
of papillary carcinoma, the tumour would have 
invariably be categorized into well differentiated 
tumour of uncertain malignant potential (WTUMP), 
which is included in the study population. 
Duplication of specimens was avoided.

Hürthle Hürthle 

haematoxylin and eosin (H&E) slides of selected 
specimens were assessed for the quality for re-
evaluation. New H&E slides were prepared from         
the relevant paraffin blocks when the original          
slides were faded. The cases included in the study 
were reclassified according to the new (2017) WHO 
classification of tumours of the thyroid gland (4). 
The first and third authors re-evaluated the slides  
and they were blinded to each other’s diagnosis and 
the previous diagnosis. 

Table 1:  WHO diagnostic criteria for NIFTP

According to the WHO criteria to diagnose NIFTP  
of thyroid (Table 1), capsule of the lesion should         
be thoroughly sampled to exclude capsular and 
vascular invasion. In our setup, when there is a 
capsulated lesion, they are thoroughly examined  
and the capsule is well sampled to exclude capsular 
and vascular invasion. Therefore, it was assumed 
that this criterion is already considered at the time          
of reporting. 

Clinicopathological characteristics which include 
age, sex, FNAC diagnosis category of the tumour, 
type of surgical intervention, tumour size, 
background thyroid pathology, any concurrent 
tumours, and the cytopathological features of  
NIFTP were analysed.

Percentage of patients with NIFTP in the selected 
study sample was calculated. Inter-observer 
variability of diagnosing NIFTP in thyroid 
specimens was assessed using Kappa index.

· Encapsulation or clear demarcation 

· Follicular growth pattern with all of the 

following; 

o <1% papillae 

o No psammoma bodies 

o <30% solid, trabecular, or insular 

growth pattern 

· Nuclear features of papillary carcinoma  

    (i.e. nuclear score of 2-3) 

· No lympho-vascular or capsular invasion 

· No tumour necrosis 

· No high mitotic activity (<3 per 10 hpf) 
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Results

Clinicopathological findings

A total of 256 thyroid specimens have been    
reported during the study period. Majority of the 
patients were females (93.8%) and most patients 
were aged between 41 - 60 years (41.4%). Nearly  
half of the thyroid specimens were colloid goiters 
(44.5%) and 97/256 (37.8%) contained a neoplasm. 

Out of the total number of thyroid specimens 
received, 74/256 (28.90%) had tumours with a 
potential to be reclassified as NIFTP. Out of the 
selected sample, 34/74 were malignant tumours. 
Original diagnosis according to the old classification 
of the study sample is shown in Table 2. Out of        
all papillary carcinomas, half (50%) were papillary 
micro-carcinomas, nearly half (41.6%) had 
conventional type and only 3/36 were follicular 
variant papillary carcinomas.

Out of the total number of thyroid tumours with 
potential to be classified as NIFTP, only 5/74 
(6.75%) satisfied the criteria for NIFTP. 

All of them were females and age ranged from           
25 - 60 years. Three of them had presented as solitary 
thyroid nodules and two were incidental findings        
in colloid goiters. One had the FNAC diagnosis as 
Thy 5, which indicate malignancy and others had 
Thy 2 and Thy 3 in similar proportions. Thy 2 had 
been assigned to two tumours that were incidental 
findings in colloid goiters. Three NIFTPs had been 
reported as papillary microcarcinoma and the other 
two as follicular variant of papillary carcinoma in 
their original reports. One of the FVPC was an 
encapsulated variant which was surrounded by a 
thick fibrous capsule without capsular or vascular 
invasion. Sizes of the NIFTP ranged from 5 mm to  
25 mm and there were no papillae, solid component, 
psammoma bodies or mitoses in these tumours and 
the papillary nuclear features were diffuse with a 
score of 3/3 according to the WHO criteria. There 
were no concurrent tumours identified in the thyroid 
in any of the five cases.

Table 2: The original histopathological diagnosis of the study sample according to 

               the original diagnosis 

Thyroid pathology Frequency Percentage 

Colloid goitre 114 44.5% 

Chronic autoimmune thyroiditis   29 12.9% 

Colloid goitre with autoimmune thyroiditis     2 0.8% 

Follicular adenoma   24 10.5% 

Follicular carcinoma minimally invasive     7 2% 

Follicular carcinoma widely invasive     8 3.1% 

Hürthle cell adenoma    7 3.5% 

Hürthle cell carcinoma minimally invasive    6 1.6% 

Hürthle cell carcinoma widely invasive    1 0.4% 

Papillary carcinoma 15 3.5% 

Follicular variant papillary carcinoma 3 1.2% 

Papillary microcarcinoma 18 7% 

Hyperplastic nodule 19 7.4% 

Anaplastic carcinoma 1 0.4% 

Medullary carcinoma 2   

Total  256 100% 

     Tumours that were reclassified are highlighted.  
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 Figure 1:  NIFTP (H&E x10) Figure 2: Tumour composed of follicles lined by cells 
                 with papillary nuclear features (H&E x 40)

Table 3:  Clinicopathological characteristics of NIFTP in the study sample

Inter-observer consistency in re-classifying the 74 
tumours was 94.6% and the disagreement was for 
Hurthle cell and follicular adenomas. In our study, 
kappa index for diagnosing NIFTP by the two 
observers was 1 making the inter-observer 
consistency in diagnosing NIFTP 100%. Following 
re-classification, the proportion of cancers in the 
study sample reduced to 56/256 (21.87%) from 
61/256 (23.82%). The prevalence of NIFTP in the 
study sample was 1.95% (5/256).

Discussion

Thyroid cancer is the commonest endocrine cancer 
and its incidence has increased in the last three 
decades all over the world (7, 8). The increase is 
almost exclusively due to increases in the incidence 
of papillary carcinoma of the thyroid, with no 
significant change in other histological subtypes (1). 
In USA, it is the most common cancer of thyroid 
gland accounting for 87.8% of all thyroid cancers 
(1). 

Specimen Age / 

Sex 

Clinical 

presentation 

FNAC 

diag. 

Original 

diagnosis 

Size 

(mm) 

Capsule Background Revised 

diagnosis 

1 54 / F STN Thy 3 FVPC 25 Yes CAT NIFTP 

2 38 / F MNG Thy 2 Papillary 

microcar. 

 5  No CG NIFTP 

3 69 / F STN Thy 3 FVPC 15 No LT NIFTP 

4 25 / F STN Thy 5 Papillary 

microcar. 

  9 No CG NIFTP 

5 60 / F MNG Thy 2 Papillary 

microcar. 

  6 No CG NIFTP 

STN - Solitary thyroid nodule, MNG - Multinodular goitre, FVPC - Follicular variant papillary carcinoma,  

CAT - Chronic autoimmune thyroiditis, CG - Colloid goitre, LT - Lymphocytic thyroiditis  
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In Sri Lanka, papillary thyroid carcinoma accounts 
for 71.99 % thyroid malignancies and it is the  
second leading cancer in females and leading cancer 
of females between 15-34 years of age (9). The 
worldwide increase in thyroid cancer incidence             
is claimed to be due to the increased diagnostic 
intensity and environment and lifestyle changes (10).

Papillary carcinoma of thyroid is diagnosed by its 
characteristic nuclear features; nuclear enlargement, 
overlapping, clearing, nuclear grooves and 
intranuclear pseudo-inclusions. Subtypes of 
papillary carcinoma includes, classic papillary 
thyroid carcinoma, papillary microcarcinoma, 
encapsulated variant, follicular variant, diffuse 
sclerosing variant, oncocytic variant, tall cell and 
columnar cell carcinoma and cribriform-morular 
variant (11). In the past, FVPTC was categorized  
into encapsulated and non-encapsulated/ infiltrative 
and diffuse/aggressive/multi-nodular types. 
Encapsulated Follicular variant of Papillary 
Carcinoma (EFVPC) was again divided in to 
invasive and non-invasive subtypes depending on 
the presence of capsular and vascular invasion             
(12). According to USA data, FVPTC accounts for 
29.2%  of  all PTC variants (1).

Many research reports are available regarding non-
invasive FVPTC in the literature and they describe 
this tumour subtype as having a benign behaviour  
(2, 3). In 2016, a group of experts in endocrine 
neoplasia led by Dr. Nikiforov had assessed the 
tumours previously known as “noninvasive 
encapsulated follicular variant of papillary thyroid 
carcinoma (FVPTC).” They have measured the 
frequency of adverse outcomes in patients with          
non-invasive and invasive EFVPTC. The parameters 
they have assessed were death from disease, distant 
or loco-regional metastases, and structural or 
biochemical recurrence. The diagnosis was based         
on a set of reproducible histopathological criteria. 
Results of this study proved that NIFTPs has a very 
low risk of malignancy with excellent prognosis 
compared to invasive EFVPC. Based on the findings 
of this study they have reclassified papillary thyroid 
carcinomas previously known as non-invasive 
follicular variant of papillary thyroid carcinoma to 
“non-invasive follicular thyroid neoplasm with 
papillary-like nuclear features (NIFTP)” (2). This 
new term was included in the “WHO Classification 
of Tumours of Endocrine Organs-2017” with strict 
diagnostic criteria.

The molecular characteristics of NIFTPs are      
found to be similar to follicular adenomas and 
carcinomas been harboring RAS gene mutations, 
PAX8/ PPARG translocations and THADA fusions. 
BRAF V600E that are characteristically seen in 
papillary carcinomas are not identified in these 
tumours if strict diagnostic criteria for NIFTP are 
applied (14). 

The current study aimed at describing the newly 
defined tumour entity NIFTP in terms of prevalence, 
clinicopathological features and the inter-observer 
consistency in diagnosing NIFTP.

In Asian countries the rate of NIFTP (1.6%) is low 
compared to non-Asian countries (13.3%). (15). 
Difference in the rate is contributed by the threshold 
for diagnosing PTC nuclei, difference in the nature 
of PTCs, and different established clinical practices. 
In our study, the proportion of NIFTP among thyroid 
diseases was 1.95%, which was similar to that of 
Asian countries.

In our study, inter-observer consistency in 
diagnosing the limited number of NIFTPs included 
was 100% most likely due to the strict adherence            
to the WHO defined criteria in diagnosing NIFTP. 
However, the authors believe that this figure may 
become less in a larger sample. The inter-observer 
consistency of 94.6% in reclassifying the thyroid 
tumours with potential to be reclassified as NIFTP          
is also as an important finding as it indicates the 
applicability of the diagnostic criteria in identifying 
the NIFTPs among other lesions. Out of the 5 
NIFTPs identified in the study sample, two were 
previously diagnosed as FVPC and others as 
papillary microcarcinomas. In previous studies, a 
subset of follicular adenomas were reclassified            
as NIFTP, but in our study none of the benign 
conditions were re-categorized as NIFTP. Studies 
have shown that cytological categories of NIFTP  
can come under any cytological category but          
are commonly included in the indeterminate            
categories which include atypia of undetermined 
significance/ follicular lesion of undetermined 
significance (AUS/FLUS), follicular neoplasm/ 
suspicious for follicular neoplasm (FN/SFN) and 
suspicious for malignancy (15). In our study, two 
NIFTPs were reported as follicular proliferations 
and one as malignant (papillary carcinoma) in  
FNAC and the other two were incidental findings       
in colloid goiters.
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In conclusion, the prevalence of NIFTP in the study 
sample was in consistence with the figures for Asia. 
Although the prevalence is low, identification of 
NIFTP is important to reduce the over diagnosis         
and over treatment of thyroid tumours with an 
indolent behaviour. The current study reports a high 
inter-observer consistency in recognizing NIFTP 
among potential lesions, most likely due to the        
strict adherence to WHO criteria.
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ABSTRACT 

Introduction: Most of the animals reared for food are reservoirs for Extended Spectrum Beta-lactamase  
(ESBL) producing coliforms. ESBL producing Escherichia coli (E. coli) in chicken meat are increasing 
worldwide. Since the consumption of chicken in meals is higher compared to other livestock in Sri Lanka,          
there is a threat to transmit these organisms to humans via food. The aim of this study was to determine the        
ESBL producing E. coli prevalence in chicken stools and the presence of antibacterial substances in chicken  
feed and water in selected broiler farms in Galle district 

Methods: Eighty stool samples were collected from selected broiler farms in Galle district. Isolates                      
were confirmed as E. coli on the lactose fermentation, colony morphology, Gram staining and biochemical              
tests. ESBL production was detected according to the CLSI double disc diffusion method. Ready to serve 
chicken feed and water samples were collected and  tested against two types of E. coli control cultures using              
agar well diffusion method to detect the effects of any antibacterial substances.

Results: Eighty-six different types of E. coli were isolated from 80 chicken stool samples. There were no             
ESBL producers among all isolated E coli. There was no antibacterial activity demonstrated in food or                  
water served for chicken except for in one farm. The percentage distribution of fecal microbial flora as well           
as their density was altered in the farm where antibiotics were used in chicken feed.

Conclusions: No ESBL producing E. coli were detected in chicken stool in the selected broiler farms of                
Galle district indicating the minimum risk of transmission of ESBLs to the human via consumption of                 
chicken meat. 

Keywords:  Broiler farms, chicken stools, ESBL producing E. coli, Sri Lanka.
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Introduction 

Esherichia coli (E. coli) is a large and diverse 
group of bacteria that belong to the family 
Enterobacteriaceae. It is found in the 
environment, food and intestines of humans and 
animals. 

Most of the animals reared for food are reservoirs 
for extended spectrum beta-lactamase (ESBL) - 
producing coliforms out of which poultry farms 
are the prominent (1). It is assumed that meat             
can be potentially contaminated by the own fecal 
flora of animals. This happens when consuming 
ground meat without proper cooking adequate 
enough to kill the bacteria or when the meat is 
tainted by the intestinal bacteria during the           
course of processing. Using untreated milk or         
any milk product, which has not been heated 
sufficiently to kill bacteria could also be a cause  
of the contamination. Fresh vegetable and fruit 
harvests can be polluted with soil or water 
contaminated with animal excreta in the farm 
itself. Using water containing E. coli can also 
contaminate food. In the kitchen, food can get 
contaminated by cross contamination of uncooked 
meat with food that will be eaten raw (2).

Prevalence of ESBL-producing E. coli among 
livestock population is increasing day by day. The 
study done in Austria tested for multi resistant 
bacteria observed in chicken meat found that the 
ESBL producing coliforms were the predominant 
(42%) type followed by vancomycin resistant 
Enterococci (6%) without any methicillin 
resistant Staphylococcus aureus (0%) (3).

Recent data suggest that the transmission of  
ESBL producing E. coli from poultry to humans        
is most likely through the food chain. Cindy et al., 
have found that 1/3 of chicken farmers were 
contaminated with ESBL positive E. coli (4).

A study done in the Netherlands tested raw        
meat samples and the faecal carriage by human 
rectal swabs in four hospitals in the same area. It 
revealed a higher prevalence of ESBL genes in 
chicken meat (79.8%) with identical predominant 
ESBL genes in chicken meat and human rectal 
swab specimens (5).

CTX-M-1 gene is the most prominent ESBL gene 
in poultry as well as in humans. In human E. coli, 
35% are poultry associated ESBLs types (6).

E. coli can cause many intestinal and extra-intestinal 
diseases. ESBL positive E. coli make them multidrug 
resistant and cause severe infection in humans. 
Treatment of such infections is increasingly 
challenging leaving only a few sensitive antibiotics 
(7). Therefore, ESBL producing organism 
containing meat can be a threat to the human lives. 

Consumption of chicken meat is higher when 
compared to other livestock in Sri Lanka. But there  
is no published data on the prevalence and burden of 
ESBL producing coliforms in livestock in Sri Lanka. 

Hence, this study aims to detect the presence of 
ESBL producing E. coli in poultry by determining 
the prevalence of ESBL producing E. coli in chicken 
stools and to determine the presence of antibacterial 
substances in chicken feed and water in selected 
broiler farms in Galle district.

Methods 

A descriptive cross-sectional study conducted 
among selected broiler chicken farms in Galle 
district. A. Sample size of 80 was calculated by            
the formula given by Charan and Biswas (8) using 
the prevalence (30.1%) of ESBL coliforms among        
gulls (Leucophaeus pipixcan) found in a study done 
in Chile (9). 

Stool samples were collected from broiler chicken  
of four randomly selected farms in Galle District.  
Each farm was visited once and a representative 
sample of stools was obtained from all cages with 
broiler chicken who has grown for more than 40 
days. These samples were collected and transported 
under recommended conditions and were processed 
on the same day.

Identification of Eshcherichia coli isolates

All stool samples were cultured on MacConkey        
agar and all types of lactose fermenting coliforms 
were sub cultured on MacConkey agar and kept 
minimum of 7 days at 4-8°C until it is processed           
at the Faculty of Allied Health Sciences. Isolates 
were confirmed as E. coli by the colony morphology, 
Gram's stain (Gram negative), motility test (motile) 
and standard biochemical tests such as urease test 
(negative), indole test (positive), growth on triple 
sugar iron agar (A/A, Gas (+), H S (0)).2
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Detection of ESBL production

Mueller-Hinton agar (MHA) plates were inoculated 
with confirmed E. coli isolates having a turbidity 
equal to the McFarland 0.5 standard. ESBL 
production detected by using antibiotics selected 
from the disc diffusion test methods described in the 
latest edition of the Clinical and Laboratory Standard 
Institute (CLSI) antimicrobial susceptibility testing 
standards at the time of conducting the study (10).  
All isolates were screened for ESBL production by 
using cutoff zone diameters for Ceftazidime 30µg 
(CAZ) (≤  22mm) and cefotaxime 30µg (CTX)            
(≤ 27mm). In parallel, all E. coli isolates were tested 
using the confirmatory ESBL detection test by 
placing ceftazidime (30µg) (CAZ) and ceftazidime 
(30µg)/clavulanic acid (10µg) discs. Following 16 - 
18 hours of incubation at 35°C±2°C, detection of 
smaller zone diameters than the cutoff levels in          
one or more of the above antibiotics were considered 
as possible ESBL production. Further detection of a 
≥  5mm difference between the diameters of zones           
of inhibition of CAZ and CAZ/ clavulanic acid was 
considered as the confirmatory test method for ESBL 
detection.

Further, all isolates were tested using a double         
disc synergy test (DDST) to support the findings       
of the previous test method. DDST checks the 
synergy between a third generation cephalosporin 
and clavulanate by placing a disc of amoxicillin       
(20 µg)/ clavulanate (10 µg) and a disc of cefotaxime 
(30 µg), 30 mm apart (center to center) on an 
inoculated MHA plate (11). A clear extension of        
the edge of the cefotaxime inhibition zone towards 
the disc containing clavulanate (keyhole like) was 
interpreted as synergy, indicating the presence of         
an ESBL.

Detection of antibacterial activity of chicken feed 
and water

Two samples each from ready to serve chicken feed 
and water were collected from the selected farms. 
Five grams of chicken feed was dissolved in 10 ml    
of sterile distilled water. Dissolved food and water 
samples were cultured on MacConkey agar for the 
detection of coliforms. The concentrated fraction           
of remaining sample was tested against two types                    
of E. coli control cultures (Escherichia coli ATCC 
25922, Escherichia coli ATCC 35218) using agar 
well diffusion method to detect the evidence of            
the presence of any antibacterial substances in 
chicken feed and water.  

Ethical approval was obtained from the Ethics 
Review Committee of the Faculty of Medicine, 
University of Ruhuna and data collected after 
obtaining permission from the owners of the  
selected farms in Galle District. The results of the 
study were presented as group data and all the 
specimens and culture isolates were discarded 
according to standard guidelines.

Results

A total of 80 chicken stool samples were collected 
from 4 broiler farms in Galle District. Out of the          
102 coliform isolates 86 (84.3%) were E. coli, 14 
(13.7%) were Klebsiella spp. and 2 (2%) were           
other coliforms. There were no ESBL producers 
detected among all coliform isolates confirming a 
zero prevalence of ESBL producing coliforms in 
chicken stools in these selected broiler farms        
(Table 1). Figure 1 and Figure 2 demonstrate the 
percentage of isolated organisms and their colony 
density in stool culture isolates of each farm.

Table 1: Number of organisms isolated from chicken stools

Farm 

No 

Number of 

chicken in 

the herd  

Number 

of stool 

samples 

obtained 

Number 

of 

isolated 

E. coli 

Number of 

isolated 

Klebsiella 

Number 

of other 

coliform 

isolates 

Total 

number of 

coliforms 

isolated 

Number of 

ESBL 

producing 

isolates 

1 500 29 29 0 0 29 0 

2 1200 30 41 0 1 42 0 

3 100 07 08 0 0 08 0 

4 200 14 08 14 1 23 0 

Total  2000 80 86 14 2 102 0 
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All food and water samples were cultured on 

MacConkey agar and there were no coliform 

detected. No antibacterial activity was detected in 

the food and water samples collected from the farm 

numbers 1, 2 and 3. 

Farm number 4 declared that they add 1 ml of           

Co-trimoxazole to 1000ml of water served to 

animals. The antibacterial activity of the collected 

food and water samples are demonstrated in           

Table 3. Further, colony density of bacterial isolates 

in the stool culture isolates of farm number 4 was 

proportionately less when compared to other three 

farms who did not use any additives to chicken          

feed or water. Cefotaxime sodium (10 mg/mL) was 

used as the positive control (Table 3).

Figure 1: Percentage of isolated organism from chicken stools

Figure 2: Colony density of bacterial isolates in the stool culture isolates
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Table 3:  Antibacterial activity (diameter of the zone of clearance) of food and water samples collected 

               from farm number 4

 Label on 

culture plate 

E. Coli ATCC 25922 E. Coli ATCC 35218 

Food samples    

Food sample 1 W 15 mm 18 mm 

Food sample 2 G 25 mm 27 mm 

Food sample 3 

(starter food) 

GS 0 0 

Control - 

Cefotaxime 

C 44 mm 45 mm 

    

Water samples    

Water sample 1 W 0 0 

Water sample 2 G 0 0 

Water sample 3 

(with antibiotics) 

G Ab 34 mm 33 mm 

Control - 

Cefotaxime 

C 45 mm 45 mm 
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Discussion

ESBL-producing coliforms including E. coli in 
poultry farms are increasing day by day. It can be a 
threat to the human via food cycle. E. coli is an 
organism which lives in normal gut flora of human 
and animals. Antibiotic sensitivity pattern of isolated 
E. coli in chicken stool indicate antibiotic pressure 
on the normal flora. The frequent administration         
of antibiotics to the chicken is the main reason for 
developing ESBL-producing coliforms in poultry.       
In this study, 86 E. coli colony types were observed 
among the 80 samples but there were no ESBL- 
producing E. coli detected among these isolates. 
None of the other coliform isolates found in the stool 
cultures were ESBL producers. 

Although there are no studies conducted for            
E. coli prevalence in chicken stool worldwide,             
a study done in Chile on E. coli in fecal flora in            
gulls found 30.1% of ESBL-producing bacteria (9). 
Further studies done on other countries in chicken 
meat have detected ESBL-producing coliforms            
with a higher prevalence ranging from 42% in 
Austria (3) to 66.32% in India (12).

Antibacterial activity of food and water served         
for poultry were tested in the selected farms. 
Antibacterial activity was observed only in one of  
the farms, in which the farm owner declared the          
use of co-trimoxazole containing water to feed 
chicken. The percentage of E. coli in stool samples 
collected from this farm has been reduced to 34.7% 
when compared to nearly 100% in rest of the        
farms. This change resulted in an overgrowth of 
Klebsiella species and other coliforms in the            
stools samples of this farm. Further, the total colony 
density of the culture isolates of this farm is low 
when compared with the rest of the farms that do           
not use any antibiotics. Therefore, incorporation of 
this antibiotic must have imposed pressure on 
changing the faecal bacterial flora of poultry in this 
farm.

Antibiotics and antibacterial compounds containing 
food were less commonly used in the poultry farms 
in Galle District which is reflected by not detecting 
any ESBL-producing E. coli in chicken stool.

However, an island-wide survey including         
different scales of broiler farms will demonstrate           
a better picture on burden of ESBL producing E. coli 
in chicken stool in Sri Lanka. The establishment       

of antibiotic resistance surveillance in livestock in        
Sri Lanka will support to achieve goals in one             
health concept.

Limitations

ESBL detection in coliforms could have been 
increased by obtaining repeated samples from the 
same farms and by testing for the full panel of 
antibiotics listed in the screening and the 
confirmatory tests for ESBL detection in CLSI.

Conclusions & Recommendations

ESBL-producing E. coli prevalence in chicken  
stools in selected broiler farms in Galle district             
was found to be zero. However, these findings 
cannot be generalized to all broiler farms in           
the entire Galle District. An island-wide survey 
including different scales of broiler farms is 
recommended to reveal the true picture of the 
impact.
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Introduction

Retrosternal goitres are cervical goitres with 
mediastinal extension through the thoracic inlet. 
Most show continuity with the cervical portion of  
the gland, although some have only a fibrous band 
connecting cervical and mediastinal thyroid tissue 
(1). Majority are long standing multinodular goitres. 
About 5-40% of all goitres are retrosternal (2). The 
criteria used to define retrosternal extension are 
variable and not constant, resulting in differences        
of reported incidence (3, 4). Many are asymptomatic 
but as they enlarge, they may cause compressive 
symptoms (3). Approximately 40% of patients who 
have retrosternal goitres present with compressive 
symptoms resulting from impingement on the 
airway, oesophagus, vessels and nerves (1, 5). The 
incidence of carcinoma in retrosternal goitres is 
reported as 8-22% (1, 2, 6, 7). These situations lead  
to surgical removal of the goitre. 

The blood supply of the retrosternal goitres arises 
primarily from the inferior thyroid artery. Therefore 
ligation of vascular supply can be achieved in the 
neck and in a majority resection can be achieved 
through a cervical approach. About 5 - 15 % will          
need sternotomy or thoracotomy (4, 8-10). The 
extension to the posterior mediastinum, malignancy, 
mediastinally-sourced blood supply to the goitre, 
recurrences and adhesions to mediastinal vessels    
or compression on the superior vena cava may 
necessitate sternotomy or thoracotomy (1, 11, 12).

The decision to perform sternotomy should be 
considered carefully and discussed with the     
patient preoperatively because there is increased 
morbidity associated with sternotomy or 
thoracotomy. Patients requiring opening of the chest 
will have increased pain, respiratory complications 
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ABSTRACT

Introduction: Retrosternal goitres require surgical removal due to compressive symptoms as well as risk of 
malignancy. In a majority, the retrosternal part can be removed through the neck incision, while 5-10% requiring 
a sternotomy. An alternative to sternotomy is thoracoscopy, which is associated with reduced morbidity.

Methods: The surgical approach used to resect retrosternal goiters in our unit over a period of two years was 
evaluated.

Results: In fifty four patients out of sixty (90%) with retrosternal extension, resection was feasible from neck. 
Out of the remaining six, two had median sternotomy while four had thoracoscopy. The operating time, blood 
loss, post-operative analgesic requirement and hospital stay were less in the thoracoscopy group.

Conclusions:  Majority of retrosternal goitres can be removed via neck. For those who require access in to chest, 
thoracoscopy is associated with reduced morbidity and hospital stay, when compared to median sternotomy.

Keywords:  Median sternotomy, retrosternal goitre, thoracoscopy. 
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and dehiscence of sternotomy as disastrous 
outcomes (12, 13). In addition a large scar in the 
chest will be psychologically disturbing especially  
in the young.

For the patients who need opening of the chest, 
thoracoscopic excision is an alternative as 
thoracoscopy reduces the morbidity associated with 
open chest surgery (14).

In this study we reviewed the surgical technique of 
retrosternal goitres performed in our unit.

Methods

A retrospective analytical study was carried out        
ston 391 patients presenting with goitre, from 1  of 

st
January 2018 to 1  of January 2020 in a single  
tertiary care referral centre. The patients who had 
retrosternal goitre were selected for the analysis.        
In the selected sample, cervical approach was         
the standard. When an cervical approach was not 
successful in removal of the goitre, intrathoracic 
extension through either sternotomy or thoracoscopy 
was used. With the establishment of the technique           
of thoracoscopy, sternotomy was not used. 
Thoracoscopic excision was done with patient                
in supine position. Ventilation was by standard        
single lumen tube with partial lung collapse  
obtained with insufflation of Co at a pressure of             2 

8 - 10 mmHg. 

Surgery was performed with three ports. Approach 
was through the right side. The azygos vein, right 
brachiocephalic vein and superior vena cava were 
identified. Resection was done using bipolar 
diathermy and ultrasonic dissector. Resected gland 
was removed via the neck incision. Chest was 
drained with an intercostal tube.

Results 

Of the 391 patients, 375(96%) were females and 
16(4%) were males. The mean age was 47.43 years 
(Range: 14-77, mode 45). These values correspond 
with the unpublished data in the country (15).

Sixty patients (15.3%) had retrosternal extension 
confirmed by ultrasound scans and 15 patients       
were evaluated further with contrast enhanced           
CT (CECT) neck and chest. In 54 patients (90% of 
patients with retrosternal goitres), it was possible      
to deliver the retrosternal part through the cervical 
incision alone. In the remaining 6 patients (10%), 
median sternotomy was performed in 2 patients and 
thoracoscopy was done in 4 patients. The reason        
for sternotomy and thoracoscopy was the inability   
to deliver the retrosternal extension through the 
neck. There were no conversions to sternotomy or 
thoracotomy in the thoracoscopy group. Table 1 
summarizes the mean duration and the mean blood 
loss between the two procedures.

Two patients who had sternotomy were ventilated 
overnight and managed in intensive care unit for            
two days. Their intercostal tubes were removed      
on day four and five. They required narcotic 
analgesics for three days. Patients who underwent 
thoracoscopy were extubated at the end of surgery 
and observed in intensive care unit overnight.       
They were started on oral feeding on the same        
day and did not require narcotic analgesics and 
managed with diclofenac sodium suppositories         
and oral analgesics. Their intercostal tubes were 
removed by the fourth postoperative day.

All the patients with a cervical incision alone            
were discharged within 3 days post-operatively.       
The two patients who underwent sternotomy were 
discharged on day 8 and day 10. Four patients who 
had thoracoscopic mobilization were discharged        

thby 5  postoperative day. 

Table 1:  Comparison of the two procedures with regards to duration of procedure and mean blood loss

Type of procedure Mean duration of 
surgery (minutes) 

Mean blood 
loss(ml) 

Total thyroidectomy via cervical root and median sternotomy 280   750 

Total thyroidectomy via cervical root and thoracoscopy 210 <100 
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Seven patients out of sixty (11.6%) had 
differentiated cancer of them. Five patients had 
micropapillary carcinoma and two had follicular 
carcinoma.

Discussion

The incidence of retrosternal goitre reported in the 
literature varies and is about 5-40%. The variation in 
reported rates is founded on variability of definition 
of retrosternal extension. Some define it as any 
extension to the substernal area while others take it 
only when more than 50% of the goitre extends         
into the chest (12). In our series, the incidence of 
retrosternal goitre was 15.3%. 

What matters more is whether the thyroidectomy  
can be completed through the neck or direct 
transthoracic access to the chest is required. This is 
because in the latter situation, appropriate surgical 
expertise needs to be planned.

Preoperative CECT will provide necessary 
information regarding the need for transthoracic 
access. Goitres extending beyond the arch of 
thoracic aorta have a high potential for transthoracic 
access. In our series, retrosternal goitres above the 
aortic arch were removed transcervically as well as a 
few going just beyond the aortic arch. All requiring 
transthoracic approaches were going beyond the 
aortic arch.

The reported incidence requiring transthoracic 
approach is about 5-15 % (4, 8-10, 12, 16). In our 
series it was 10%. 

For patients requiring a transthoracic approach   
there are three possible access techniques. By open 
surgery it may be done by lateral thoracotomy or 
median sternotomy (17). The latter is associated  
with more operative morbidity but has better control 
of major intrathoracic vessels. The other alternative 
is by thoracoscopy where the postoperative 
morbidity is reduced.

Out of the six patients undergoing transthoracic 
surgery in our unit two were done via median 
sternotomy. Following the establishment of 
thoracoscopic surgery in our department, four 
patients had surgery via thoracoscopy. The access       
to chest was from the right side as all the retrosternal 
extension was predominantly on the right. This is 

reported in literature and explained by the aortic arch 
with branches limiting progress on the left side (12). 
The resected goitre was removed through the 
cervical incision.

The mean operative time was less in the minimal 
access group as well as less reduced blood loss 
similar to published data (14, 18). Conversion to 
open surgery was not required in any of the patients. 
All patients who underwent median sternotomy   
were electively ventilated for one day while           
those who had thoracoscopy were extubated 
postoperatively. The analgesic requirement was         
less in them as well as having the early removal           
of intercostal tube and early discharge. 

The reported incidence of malignancy in 
multinodular goitre is 8-22% (2, 6, 7, 19-21). Our 
data too fall within the given range.

Conclusions

According to the findings of our study, the majority 
of retrosternal goitres reported to our unit were  
safely resected through cervical incision alone. For 
the rest, combination of thoracoscopy has given           
a better advantage than sternotomy by reducing 
operative time, blood loss during the procedure, 
requirement of analgesics, postoperative morbidity 
and hospital stay; though they are too small for a 
statistical comparison.
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Introduction

Cytomegalovirus (CMV) is a human herpesvirus 
that is known to cause severe infections in 

 immunocompromised hosts (1). It is a well-
recognized cause for intrauterine infections that           
can result in severe multi-organ involvement  
causing microcephaly, cerebral calcifications, 
hepato-splenomegaly, hepatitis, chorio-retinitis, 
hearing loss and seizures in affected newborn (2). 
CMV is one of the leading causes for non-genetic 
sensory-neural hearing loss and neurological      
squeal (3). In immune-competent hosts, CMV 
commonly manifests as a mononucleosis-like illness 
with fever, fatigue and cervical lymphadenitis          

 
or even  can be asymptomatic (1). However,      
severe CMV infections and life threatening 
complications are reported in healthy individuals.      
In a systematic review, Rafailidis et al., described 
290 immunocompetent patients with severe            
CMV infection (4). Among them, colitis and central 
nervous system infections (meningitis, encephalitis, 
and transverse myelitis) were found to be the 
commonest presentations. In addition, some                 
individuals presented with haemolytic anaemia, 
thrombocytopaenia, venous and arterial thrombosis, 
uveitis, and pneumonitis (4). We report a ten-  
month-old boy with symptomatic CMV parotitis   
and possible encephalitis.

Case presentation

A ten-month-old baby boy presented with a history 
of fever for two days and right-sided parotid 
swelling. He was a developmentally normal child 

with no previous history of recurrent infections       
or immunodeficiency. Furthermore, there was no 
contact history of parotitis and he was immunized 
according to the expanded programme on 
immunization (EPI) schedule including measles, 
mumps, and rubella vaccine at 9 months of age. 
Examination revealed the child has grown 
adequately for his age. He was irritable during the 
presentation and had a bulging anterior fontanelle           
and significant right side parotid gland enlargement 
with cervical lymphadenopathy. The oral mucosa 
was erythematous and dry. The system examination 
was normal. The opthalmological examination           
was normal and there was no other evidence of           
life-threatening or sight-threatening disseminated 
CMV infection.

Ultrasound examination of the right parotid gland 
showed significant parotitis. The blood counts 
revealed a lymphocytosis and the blood picture was 
compatible with a viral infection. The C-reactive 
protein level was less than 5 mg/dL. Lumbar 
puncture was done and the obtained cerebrospinal 
fluid (CSF) was positive with eight polymorphs         
and 155 lymphocytes. CSF sugar and proteins      
levels were within normal range. CSF samples      
were sent for multiplex real-time PCR and it was 
negative for HSV 1 and 2, Varicella Zoster virus, 
Mumps virus, and enterovirus infections.

Viral studies on blood and buccal aspirations were 
positive with a significant CMV viral load. (Buccal 
aspiration CMV DNA viral load 1560,000 IU/ml         
and Blood CMV DNA viral load 300 IU/ml). 
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The source of infection was not clear. However,        
an asymptomatic infection of a close person is the 
most possible explanation. Congenital infection      
was highly unlikely as the presentation is well 
beyond  the three weeks of life. Furthermore, the boy 
had not had any common features of congenital 
infection such as rash, hepato-splenomegaly,  
hepatic transaminitis, cataract/chorio-retinitis, 
microcephaly or prolonged neonatal jaundice. 
Therefore, we have not done the maternal TORCH 
screening. 

The child was initially treated with intravenous 
cefotaxime and omitted after 10 days of treatment.  
With the clinical improvement, the child was 
discharged after 10 days of admission.

Discussion

Cytomegalovirus demonstrates a wide disease 
spectrum in both immune-deficient and immune-
competent individuals. In immune-deficient 
individuals, e.g. HIV-infected or organ transplant 
recipients, it frequently causes life-threatening 
disease with multi-organ involvement. Multi organ 
involvement is rare in immune competent patients. 
However, multiorgan involvement is associated  
with very high mortality. The disease involving   
only liver or lung is fatal compared to central  
nervous system disease (5).

CMV is also recognized as one of the most common 
causes of congenital infections in the developed 
world (6). Furthermore, the new research evidence 
suggests cytomegalovirus infection could have       
late consequences such as the increased risk of 
malignancy and vasculitis in immune-competent 

 individuals (7). Therefore, more scientific studies 
have been focused on CMV infections. However,  
the mechanism of CMV infection is unclear              
and under-defined partly due to its frequent 

 
asymptomatic nature in immune-competent hosts
(1).

Children with congenital CMV infection and 
immune compromised patients with CMV infection 
need specific anti-viral treatment such as intra-
venous ganciclovir, foscarnet, oral valganciclovir. 
Ganciclovir and foscarnet are known to cause 
myelosuppression, renal toxicity and teratogenicity. 
As most of the CMV infections in immunocompetent 

patients are self-resolving, the evidence for the use  
of these drugs in immunocompetent patients is 
lacking. Tirumala et al reported several cases of 
CMV infection mimicking dengue fever in 
immunocompetent patients, successfully treated 
with intravenous ganciclovir (8). Nangle et al., 
reported 3 cases of immunocompetent adults with 
severe CMV infection successfully treated with 
valganciclovir. They have also highlighted the 
importance of further randomized control trials in 
this matter (9). However, new pharmacological           
and cellular therapies for CMV management are          
in their final stages of development, which may 
provide a safer option in the future (10).

Usually, encephalitis in children presents with 
headache and behavioral changes, associated with 
visual and auditory hallucinations. In our patient, 
only irritability and bulging anterior fontanelle            
was present. This could raise a suspicion about        
the diagnosis of CMV encephalitis. However, that   
might be due to the inability of eliciting all the 
clinical features reliably in a 10-month-old child. 

We were unable to test cerebrospinal fluid for         
CMV. We could have done CMV DNA in CSF  
during the acute phase of illness to confirm or 
exclude the diagnosis of CMV encephalitis and         
anti-CMV serum antibodies in about 6 months to 
reiterate the diagnosis of CMV infection. Belo et al., 
2012 also has reported possible CMV encephalitis  
in an immuno-competent child which has resolved 
spontaneously without any specific anti-viral 
therapy (11).

Conclusions

Postnatal CMV infection is usually asymptomatic 
and mild. However, severe postnatal infections            
are well documented in immune competent hosts. 
The hepatic involvement, pulmonary involvement   
or multi system disease could be highly fatal. These 
manifestations require treatment with anti-viral 
drugs.
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Introduction

A bony lump with asymmetry of the head causes 
anxiety in parents. A cephalhaematoma is defined as 
a subperiosteal haemorrhage in a newborn secondary 
to birth trauma (1). Most of the cephalhaematomas 
resolve spontaneously and rarely calcify (2). The 
incidence of cephalhaematoma ranges from                  
0.4% to 2.5% of all live births with 1 - 2 % of 
spontaneous vaginal deliveries and 3 - 4% of      
forceps or vacuum-assisted deliveries (3). Prolonged 
labour, instrument assisted delivery, macrosomia 
and abnormal foetal presentations are risk factors                
for the development of cephalhaematoma (2). 
Arachnoid cysts, granulomatous lesions and 
meningoencephaloceles are differential diagnoses 
for calcified cephalhaematoma (4). Most calcified 
cephalhaematomas present in infancy. We describe          
a patient with calcified cephalhaematoma which is          
a benign bony lump.

Case presentation

An eight-week-old boy with bilateral cleft lip and 
palate was brought to the clinic for a follow up      
visit. Mother complained of a bony lump over the 
right side of the head. According to mother, there  
was a soft lump over the same area after birth and        
mother was reassured that it will resolve with time. 
Enlargement of the lump and change in consistency 
to bone caused significant parental anxiety. There 
was no colour change over the lump, tenderness or 
discharge.

He had been born by unassisted vaginal delivery        
at 38 weeks of gestation with a birth weight of         
3150 g. Bilateral cleft lip and palate were noted        
and multidisciplinary follow up was arranged. 

Antenatal period had been uncomplicated. Antenatal 
ultrasound scans failed to detect the anomaly. 
Development  was age appropriate. Weight gain  
was satisfactory. Review of past notes showed 
presence of cephalhaematoma during the neonatal 
examination. There was no history of neonatal 
jaundice or evidence of scalp infection.

Examination showed a non tender, lump with bony 
consistency within the confined of right parietal 
bone and the skin was mobile over the lump (Figure 
1). There was no erythema or discolouration over  
the lump. A skull X-ray showed “double skull” sign 
indicating calcified outer layer of cephalhaematoma 
(Figure 2). Ultrasound scan of the lump showed 
smooth inner lamella of periosteum without 
depressed fractures. Parents were reassured about 
the benign nature of the lump. 

Figure 1: Bony lump over the right parietal region
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Figure 2: Anteroposterior skull radiograph 
                showing “double skull” sign (Arrow)

Discussion

Bleeding beneath periosteum due to minor trauma 
during birth causes cephalhaematomas (2). 
Cephalhaematomas can be differentiated from   
caput succedaneum and subgaleal haematomas as 
cephalhaematomas do not cross the suture lines            
or midline like the other two types (4). Caput 
succedaneum refers to oedema of the scalp that 
appears shortly after birth (5). Subgaleal 
haematomas occur between the aponeurotic layer        
of the scalp and periosteum due to rupture of 
emissary veins (6). Both these types have similar 
aetiology to cephalhaematoma. While caput is 
completely benign and resolves spontaneously, 
subgaleal haematomas could be life-threatening. 
Therefore, it is important to differentiate these     
types during neonatal examination as in our case.

Our patient did not have any of the risk factors           
for the development of cephalhaematoma such            
as macrosomia or instrumental delivery. 
Cephalhaematomas are benign and most resolve 
completely. Scalp abscess, neonatal jaundice, 

osteomyelitis of the skull and meningitis are 
potential complications of cephalhaematomas (7). 
Drainage of cephalhaematomas is not advised  
unless infected (7). Calcified cephalhaematomas      
are rare and occur sporadically (8). Management          
of calcified cephalhematomas depend on its size and 
distortion of calvarium caused by it. Compressive 
dressings following aspiration are used for early, 
incompletely calcified cephalohematomas (9). 
Calcified cephalohematoma causing significant 
distortion of the calvarium and poor cosmetic 
outcome requires surgical correction (9). Small 
calcified cephalhaematomas resolve with time (4).  
It is difficult to provide comprehensive guidelines   
as calcified cephalhaematomas are rare (4).            
Parental education regarding cephalhaematomas           
is important.
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