
as those with IL were recruited as control (Control group). Twenty-
two of the 127 patients (17.3%) in the IL group had co-existing 
pathology when compared with 54 of the 706 patients (7.6%) in the 
Control group (p = 0.001). Patients with co-existing pathology were 
more likely to have IL in the duodenum [22/76 (28.9%) vs. 105/757 
(13.9%), p = 0.001], be older in age [median (range) 56 (34-79) years 
vs. 53 (21-82) years, p = 0.015], have a higher serum erythrocyte 
sedimentation rate [median (range) 19 (3-108) mm/hr vs. 15 (1-
96) mm/hr, p < 0.001)] and to have an elevated serum erythrocyte 
sedimentation rate [21/76 (27.6%) vs. 56/757 (7.4%), p < 0.001] 
when compared with patients without co-existing pathology. On 
multiple analyses, IL in the duodenum [p = 0.036, Odds Ratio 1.043, 
95% confidence interval 0.925-1.175] was an independent factor 
associated with co-existing pathology. 
CONCLUSION: Those with IL are more likely to have co-existing 
pathology. 
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INTRODUCTION
The prevalence of intestinal lymphangiectasia (IL) has been 
reported to be as high as 13.3%[1]. IL can appear as either multiple 
scattered white spots, diffuse prominent villi with whitish 
discoloured tips or focal whitish nodule in the duodenum on 
esophagogastroduodenoscopy (EGD). It can be focal or diffuse, and, 
is caused by dilatation of intestinal lymphatic ducts[1]. 
    IL can cause protein losing enteropathy, malabsorption and 
malnutrition[2,3]. However, IL has also been reported to occur in those 
without malabsorption[1]. Furthermore, IL may be a primary or a 
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ABSTRACT
BACKGROUND/AIM: Intestinal lymphangiectasia (IL) 
is associated with co-existing pathology such as autoimmune 
diseases or tumors. It can also be incidentally found on 
esophagogastroduodenoscopy (EGD). However, the clinical 
significance of this finding is still uncertain. The aim of this study 
is to determine if those with incidental finding of IL on EGD have a 
higher risk of co-existing pathology.
METHODS: This is a cross-sectional case-controlled study. A total 
of 4948 patients underwent EGD. 
RESULTS: One-hundred and twenty seven of these 4948 patients 
(2.6%) had histologically confirmed IL (IL group). Seven hundred 
and six patients without IL on EGD performed in the same session 
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secondary disorder, and, can be caused by diseases such as pancreatic 
tumor, lymphoma, tuberculosis, liver cancer or autoimmune 
diseases[2,3,5,6,7]. 
    IL has also been found incidentally in those undergoing routine 
EGD[2,8]. One important question facing endoscopists is whether to 
perform costly thorough investigations in those who were incidentally 
found to have IL on EGD in order to rule out any possible co-existing 
pathology associated with the IL.
    Therefore, this cross-sectional case-controlled study was conducted 
to determine the clinical significance in those with incidental finding 
of IL in the duodenum on EGD. 

MATERIALS AND METHODS
Patients
All patients with dyspepsia, heartburn, epigastric pain, right upper 
quadrant pain, left upper quadrant pain, melena or belching seen at 
The Centre For Digestive Diseases from February 2009 to May 2019 
were included into this study. 
    Patients with a history of co-existing pathology[2,3,5,6,7] known to be 
associated with IL such as solid organ malignancy, haematological 
malignancy, pancreatic pathology, autoimmune diseases, tuberculosis, 
liver cirrhosis or chronic rheumatic heart diseases were excluded 
from the study. Patients with serum creatinine ³ 160 μmol/L were 
also excluded from the study as all patients recruited into the study 
will undergo a computerized tomography of the thorax, abdomen and 
pelvis (plain and contrast).

EGD
One experienced endoscopist (CKH) performed all the conventional 
white-light EGD (Olympus, Tokyo, Japan) under conscious sedation 
with intravenous midazolam and pethidine. All patients were fasted 
for more than 12 hours before EGD.
    Patients with endoscopic appearance suggestive of IL as defined 
by Kim et al[8] such as (1) multiple scattered white spots, (2) diffuse 
prominent villi with whitish discoloured tips or (3) focal whitish 
nodule detected in the first or second part of the duodenum on EGD 
will have four biopsies taken for histology. All biopsy specimens 
were interpreted by one experienced histopathologist (K.L.). 
    All biopsies taken were fixed with 10% formalin solution 
and embedded in paraffin. The biopsies were then stained with 
haematoxylin and eosin staining and examined for Giardiasis 
and Cryptosporidium spp. Periodic acid-Schiff staining was also 
performed to detect Whipple’s disease. Patients whose duodenal 
biopsies showed prominent dilated lymphatic channels as previously 
described[3,7,9,10] were confirmed to have IL histologically. Those with 
histologically confirmed IL were all recruited into the IL group.
    All patients undergoing EGD had helicobacter pylori checked 
with both a Rapid Urease Test (CLOtest; Halyard Sales, Alpharetta, 
Georgia, USA) and histologically for helicobacter pylori status 
by haematoxylin and eosin stains and Giemsa stain from two 
blind biopsies taken from the antrum as previously described[11]. 
Helicobacter pylori was identified by its curved-shaped morphology, 
located on the epithelial cell surface within the gastric pits or in 
the overlying mucus layer and positive results on Giemsa staining. 
Patients were considered to be helicobacter pylori positive when 
both the rapid urease test and histology was positive for helicobacter 
pylori[11]. 

Control Group
All patients without endoscopic appearance suggestive of IL such 
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as (1) multiple scattered white spots, (2) diffuse prominent villi 
with whitish discoloured tips or (3) focal whitish nodule detected in 
the first or second part of the duodenum on EGD during the same 
endoscopy session as those with endoscopic features of IL were 
recruited as the Control group.

Further Investigation on those with IL and Control Group
Every patient in the IL and Control groups had a complete physical 
examination, complete blood picture, erythrocyte sedimentation 
rate, liver biochemistry, urea, creatinine, electrolytes, lactate 
dehydrogenase, anti-nuclear antibody, anti-neutrophilic cytoplasmic 
antibody, immunoglobulin (Ig) G, IgM, IgA, and a computerized 
tomography of the thorax, abdomen and pelvis (plain and contrast) 
performed. Further investigation based on the result of the physical 
examination and preliminary investigation would be performed as 
appropriate.
    Those found with low serum albumin, serum IgG, serum IgM, 
serum IgA, ankle edema, radiological ascites or radiological pleural 
effusion will be investigated for malabsorption.
    This study was approved by the Institutional Review Board of the 
Centre for Digestive Diseases (Protocol approval number CDD09-
00002). Written informed consent was obtained from all patients.
    The primary outcome of this study was to determine if those 
with IL will have a higher chance of co-existing pathology such 
as autoimmune diseases, solid organ malignancy, haematological 
malignancy, pancreatic diseases, tuberculosis or infection associated 
with IL[2,3,5,6,7]. The secondary outcome was to determine the 
prevalence of IL in our locality and the prevalence of malabsorption 
in those with IL in the duodenum on EGD. 

Statistical Analysis
All statistical analyses were performed using the SPSS software (IBM 
SPSS Statistics for Windows, Version 20.0, IBM Corp, Armonk, New 
York, USA). Mann-Whitney U-test was used for continuous variables 
with skewed distribution and chi-square with Yates’ correction 
factor or Fisher’s exact test for categorical variables. Continuous 
variables were expressed as median (range). Variables were analyzed 
in a univariate analysis in order to determine any factors associated 
with co-existing pathology. Variables with a p value £ 0.10 in the 
univariate analysis were subsequently incorporated into a logistic 
regression analyses to identify the most important factors for co-
existing pathology. All statistics were performed on the intention to 
treat the population. Statistical significance was defined as p < 0.05 
(two-tailed).

RESULTS
Study population
A total of 4948 consecutive Chinese patients underwent EGD during 
the study period (Figure 1). 
    Three hundred and four of these 4948 patients (6.1%) had multiple 
scattered white spots, diffuse prominent villi with whitish discoloured 
tips or focal whitish nodule seen on EGD. One hundred and twenty 
seven of these 4948 patients (2.6%) had IL on histology. The 
remaining 177 patients had non-specific duodenitis on biopsy (Figure 
1).
    Seven hundred and six of these 4948 patients (14.3%) underwent 
EGD in the same session as these 304 patients with multiple scattered 
white spots, diffuse prominent villi with whitish discoloured tips or 
focal whitish nodule seen on EGD. All these 706 patients who did 
not have multiple scattered white spots, diffuse prominent villi with 
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Table 1 Demographics in the IL and Control groups. Continuous variables were expressed as median (range).

IL Group (n = 127) Control Group (n = 706) P-value

Age, years 54 (21-69) 53 (22-83) 0.202

Sex, M: F 55:72 335:371 0.222

Helicobacter pylori, n (%) 21 (16.5%) 105 (14.9%) 0.357

Haemoglobin, g/dL 13.3 (6.2-18) 13.8 (8.3-17.3) 0.103

Platelet, X 109/L 248 (116-437) 240 (93-519) 0.609

Total white cell count, X 109/L 6.2 (2.9-14.4) 6.3 (3.0-11.9) 0.815

Erythrocyte sedimentation rate, mm/hr 18 (1-108) 10 (1-96) 0.01

Elevated Erythrocyte sedimentation rate, n (%) 15 (11.7%) 62 (8.9%) 0.178

Albumin, g/L 44 (35-52) 43 (36-52) 0.379

Globulin, g/L 30 (26-42) 30 (27-51) 0.207

Aspartate aminotransaminase, U/L 20 (10-105) 20 (8-409) 0.475

Alanine aminotransaminase, U/L 22 (5-116) 24 (6-236) 0.212

Alkaline phosphatase, U/L 67 (29-307) 71 (18-536) 0.139

Gamma glutamyl transpeptidase, U/L 22 (10-474) 27 (7-1520) 0.215

Serum immunoglobulin G level, kIU/L 12.35 (0.81-21) 13.2 (6.97-34.6) 0.088

Serum immunoglobulin M level, kIU/L 1.06 (0.13-2.73) 1.05 (0.15-3.99) 0.47

Serum immunoglobulin A level, kIU/L 2.48 (0.6-26.8) 2.65 (0.8-12.5) 0.632

Lactate Dehydrogenase, U/L 210 (127-567) 194 (131-499) < 0.001

whitish discoloured tips or focal whitish nodule detected in the first 
or second part of the duodenum were recruited as the Control group  
(Figure 1).

Non-specific duodenitis and IL were the cause for white spots in 
duodenum
In these 304 patients with endoscopic white spots or patches in the 
duodenum, the most common cause was non-specific duodenitis 
[177 of these 304 patients (58.2%)] followed by IL [127 of these 304 
patients (41.8%)]. 
    No patients had Whipple’s disease, Celiac disease or Giardiasis on 
duodenal biopsy.
    None of these 4948 patients (0%) developed post-EGD 
complications.

Baseline characteristics of our cohort
The characteristics of patients in the IL and Control groups are 
shown in Table 1. Patients in the IL group had a higher erythrocyte 
sedimentation rate (p = 0.010) and a higher serum lactate 
dehydrogenase level (p < 0.001) when compared with the Control 
group (Table 1). 

IL was an independent risk for co-existing pathology
Twenty-two of the 127 patients (17.3%) in the IL Group when 
compared with 54 of the 706 patients (7.6%) in the Control Group 
had co-existing pathology (p = 0.001).
    The co-existing pathology in both groups is listed in Table 2. The 
most common co-existing pathology in the IL group was autoimmune 
diseases (63.6%) followed by pancreatic diseases (13.6%) and solid 
organ malignancy (13.6%). Similarly, the most common co-existing 
pathology in the Control group was also autoimmune diseases (40.7%) 
followed by pancreatic diseases (16.7%) and solid organ malignancy 
(11.1%). There was no significant difference in the type of co-existing 
pathology between the two groups (p = 0.913) (Table 2).
    Patients in the co-existing pathology were more likely to have IL 
in the duodenum (p = 0.001), older in age (p = 0.015) and a higher 
serum erythrocyte sedimentation rate (p < 0.001) when compared 
with those without co-existing pathology (Table 3). 

Figure 1 Study population.

    Furthermore, those with co-existing pathology were also more 
likely to have an elevated serum erythrocyte sedimentation rate (p < 
0.001) and an elevated serum IgA level (p = 0.003) (Table 3).
    The presence of IL in the duodenum [p = 0.036, Odds Ratio (OR) 
1.043, 95% confidence interval (CI) 0.925-1.175] was an independent 
factor associated with co-existing pathology on multiple analyses.

Elevated erythrocyte sedimentation rate was an independent risk 
factor for co-existing pathology in those with IL
In the 127 patients with IL, those with co-existing pathology had 
higher serum erythrocyte sedimentation rate (p=0.005), a higher 
serum IgA level (p = 0.048) and a higher serum lactate dehydrogenase 
level (p = 0.016) when compared with those without co-existing 
pathology [Table 4]. Patients with co-existing pathology were also 
more likely to have an elevated serum erythrocyte sedimentation rate 
when compared with those without co-existing pathology (p = 0.005) 
(Table 4).
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Table 2 Co-existing pathology in the IL and Control groups.

IL Group (n = 22) Control group (n = 54) P-value

Autoimmune disease, n (%): 14 (63.6%) 22 (40.7%) 0.913

Systemic lupus erythematosus 7 12

Psoriasis and psoriatic arthropathy 3 3

Dermatomyositis 2 0

Ankylosing spondylitis 1 3

Mixed connective tissue disease 1 3

Polyarteritis nodosa 0 1

Pancreatic disease, n (%): 3 (13.6%) 9 (16.7%)

Pancreatic cancer 3 9

Solid organ malignancy, n (%): 3 (13.6%) 6 (11.1%)

Cancer of colon with peritoneal or liver metastases 2 4

Ovarian cancer with peritoneal metastases 1 0

Cancer of lung with liver metastases 0 1

Metastatic malignant chondroma 0 1

Hematological malignancy, n (%): 0 (0%) 4 (7.4%)

Stage III Non-Hodgkin’s lymphoma 0 2

Multiple myeloma 0 2

Pulmonary tuberculosis, n (%) 2 (9.1%) 7 (13.0%)

Liver cirrhosis with portal hypertension, n (%) 0 (0%) 3 (5.6%)

IgG4 disease, n (%) 0 (0%) 2 (3.7%)

Chronic rheumatic heart disease with atrial fibrillation, n (%) 0 (0%) 1 (1.9%)

Table 3 Demographic data in patients with and without co-existing pathology. Continuous variables were expressed as median (range).

Co-existing pathology (n = 76) No co-existing pathology (n = 757) P-value

Age, years 56 (34-79) 53 (21-82) 0.015

Sex, M: F 41:35:00 349:408 0.118

Helicobacter pylori, n (%) 11 (14.5%) 115 (15.2%) 0.513

Haemoglobin, g/dL 13.6 (9.0-17.0) 13.8 (6.0-18.0) 0.408

Platelet, X 109/L 246 (93-468) 241 (116-519) 0.946

Total white cell count, X 109/L 6.4 (2.9-11.7) 6.3 (3.0-14.4) 0.62

Erythrocyte sedimentation rate, mm/hr 19 (3-108) 15 (1-96) <0.001

Elevated Erythrocyte sedimentation rate, n (%) 21 (27.6%) 56 (7.4%) <0.001

Albumin, g/L 43 (34-52) 43 (30-52) 0.32

Globulin, g/L 31 (22-61) 30 (20-43) 0.53

Aspartate aminotransaminase, U/L 20 (10-94) 20 (8-409) 0.921

Alanine aminotransaminase, U/L 24 (7-133) 22 (5-236) 0.854

Alkaline phosphatase, U/L 73 (32-536) 70 (7-307) 0.285

Gamma glutamyl transpeptidase, U/L 27 (7-438) 27 (7-699) 0.462

Serum immunoglobulin G level, kIU/L 10.4 (2.0-34.6) 12.0 (0.81-21) 0.1

Serum immunoglobulin M level, kIU/L 1.04 (0.22-3.99) 1.06 (0.13-3.21) 0.815

Serum immunoglobulin A level, kIU/L 2.70 (1.2-26.8) 2.57 (0.6-17.0) 0.122

Lactate Dehydrogenase, U/L 197 (127-567) 195 (134-334) 0.22

Elevated immunoglobulin A, n (%) 4 (5.3%) 4 (0.5%) 0.003

Elevated immunoglobulin G, n (%) 6 (7.9%) 10 (1.3%) 0.114

Elevated immunoglobulin M, n (%) 1 (1.3%) 4 (0.5%) 0.381

Elevated serum lactate dehydrogenase, n (%) 3 (3.9%) 37 (4.9%) 0.495

Intestinal lymphangiectasia in duodenum 22 (28.9%) 105 (13.9%) 0.001

    An elevated serum erythrocyte sedimentation rate (p = 0.010, OR 
1.008, 95%CI 0.892-1.018) was an independent factor associated 
with co-existing pathology in those with IL on multiple analyses.

Incidental finding of IL in the duodenum was not associated with 
protein losing enteropathy

None of the 127 patients (0%) in the IL group had either low serum 
albumin, protein, IgG, IgA or IgM level. 
    None of the 127 patients in the IL group either ankle edema on 
clinical examination (0%), pleural effusion (0%) on computerized 
tomography or ascites (0%) on computerized tomography, diarrhea 
(0%) or steatorrhea (0%). 
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Table 4 Demographic data in patients with and without co-existing pathology in the IL group. Continuous variables were expressed as median (range).

IL with co-existing pathology (n = 22) IL without co-existing pathology  (n = 105) P-value

Age, years 52 (34-83) 49 (21-69) 0.226

Sex, M: F 9:13 46:59:00 0.498

Helicobacter pylori, n (%) 4 (18.2%) 17 (16.2%) 0.515

Haemoglobin, g/dL 13.0 (9.6-16.9) 13.4 (6.2-18.0) 0.928

Platelet, X 109/L 251 (162-398) 243 (116-437) 0.724

Total white cell count, X 109/L 6.0 (2.9-9.1) 6.2 (3.5-14.4) 0.27

Erythrocyte sedimentation rate, mm/hr 21 (3-69) 8 (1-96) 0.005

Elevated Erythrocyte sedimentation rate, n (%) 7 (31.8%) 8 (7.6%) 0.005

Albumin, g/L 44 (37-48) 44 (35-52) 0.453

Globulin, g/L 30 (26-38) 30 (26-42) 0.69

Aspartate aminotransaminase, U/L 21 (12-57) 19 (10-41) 0.625

Alanine aminotransaminase, U/L 25 (9-65) 17 (5-116) 0.171

Alkaline phosphatase, U/L 70 (37-119) 65 (29-307) 0.949

Gamma glutamyl transpeptidase, U/L 28 (14-149) 22 (10-474) 0.989

Serum immunoglobulin G level, kIU/L 11.3 (8.1-18.5) 12.5 (0.8-21.0) 0.698

Serum immunoglobulin M level, kIU/L 1.04 (0.2-1.88) 1.06 (0.13-2.73) 0.705

Serum immunoglobulin A level, kIU/L 2.91 (1.15-26.80) 2.45 (0.63-17.00) 0.048

Lactate Dehydrogenase, U/L 219 (127-567) 198 (137-334) 0.016

Elevated immunoglobulin A, n (%) 1 (4.5%) 2 (1.9%) 0.438

Elevated immunoglobulin G, n (%) 1 (4.5%) 3 (2.9%) 0.487

Elevated immunoglobulin M, n (%) 0 (0%) 2 (1.9%) 0.682

Elevated serum lactate dehydrogenase, n (%) 3 (13.6%) 28 (26.7%) 0.153

DISCUSSION
Histologically confirmed IL was found in 2.6% of our cohort. 
This is almost similar to the reported 1.4%-3.2% reported in the 
literature[7,12,13]. So, it is not unusual for endoscopists to find IL while 
performing EGD for other symptoms. The important question facing 
endoscopists is what to do when someone is incidentally found to 
have IL while undergoing EGD for investigation of other symptoms. 
Do we investigate further for possible co-existing pathology or do we 
just observe these patients? 
    In this study, 17.3% of those with IL had a co-existing pathology. 
In fact, IL in the duodenum was an independent factor associated 
with co-existing pathology on multiple analyses. This relatively high 
percentage of co-existing pathology in those with IL would indicate 
that those with IL found incidentally on EGD should be thoroughly 
investigated to rule out co-existing pathology. 
    In those with IL, a higher serum erythrocyte sedimentation rate, 
higher serum lactate dehydrogenase, a higher serum IgA levels and 
an elevated serum erythrocyte sedimentation rate were associated 
with a higher chance of co-existing pathology. In fact an elevated 
serum erythrocyte sedimentation rate was an independent risk factor 
for co-existing pathology. This can be easily explained as 72.7% or 
those with co-existing pathology were suffering from autoimmune 
disease or pulmonary tuberculosis (Table 2). These two diseases are 
usually associated with an elevated serum erythrocyte sedimentation 
rate.
    So it would be prudent for those incidentally found to have IL 
on EGD to have at least their serum erythrocyte sedimentation rate, 
lactate dehydrogenase and Ig pattern tested. And, further investigations 
conducted if either any of these tests were abnormal in order to 
exclude co-existing pathology that may be the cause of the IL. 
    However, without imaging, it may be difficult to exclude the 
presence of solid organ malignancy or pancreatic pathology. As 
we can observe in this study, 13.6% had pancreatic pathology 

and typically pancreatic pathology is difficult to detect without a 
computerized tomography or magnetic resonance imaging of the 
abdomen. 
    Furthermore, 13.6% had cancer of colon or cancer of the ovary 
with peritoneal or liver metastases. Therefore, despite the cost 
incurred, clinicians may need to consider performing radiological 
tests on those incidentally found to have IL on EGD in order to 
exclude pancreatic, peritoneal and liver lesions that may have caused 
the IL. Or else, 27.2% of those with malignancy might be missed. 
This will result in a fatal outcome for those afflicted with these co-
existing pathologies.
    On the other hand, even among adult patients with IL, 82.7% had 
primary IL as this large group of patients with IL did not have any 
co-existing pathology. The etiology of IL in those without co-existing 
pathology is unknown. It has been hypothesized that the formation of 
IL in those without co-existing pathology may be due to a transient 
disturbance of fat transport[14]. However, this may not be the cause in 
our cohort as all of our patients were fasted for more than 12 hours 
before EGD.
    None of our cohort with primary IL had any clinical or biochemical 
evidence of malabsorption. In fact, none of the 127 patients with IL 
(0%) had low serum albumin, low serum protein level, low serum 
globulin level, low serum immunoglobulin levels, ankle edema on 
clinical examination, radiological ascites or radiological pleural 
effusion. This finding is comparable to previous reports in the 
literature where those with IL did not have malabsorption[7,12,15,16]. 
Therefore, developing malabsorption or protein losing enteropathy is 
not a common occurrence in adults with IL. Those with protein losing 
enteropathy may represent the severe end of a disease spectrum that 
is uncommon in adults with IL.
    Out of the 304 patients with endoscopic white spots or white 
patches detected in duodenum, 41.8% was confirmed with 
histological IL. This is similar to the 44% reported by Tas et al[12], 
57% reported by Biyikoglu et al[17] and 59% reported by Kim et al[8]. 
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    In this study, non-specific duodenitis and IL were the two causes 
of white spots or white patches in the duodenum. This is similar 
to the findings reported by Tas et al[12]. However, unlike the study 
by Biyikoglu et al[17], none of the patients with white spots or 
white patches in the duodenum in this cohort had Celiac disease or 
Giardiasis. This study also failed to show an association between 
helicobacter pylori infection and IL as previously reported[12].
    This study has a few limitations. Firstly, IL can appear as multiple 
small white spots, diffuse whitening of villi and nodular focal lesions. 
This study did not seek to determine which of these appearances 
are associated with a higher risk of co-existing pathology. Secondly, 
we did not perform quantitative evaluation of alfa-1 antitrypsin in 
the stool to assess for the presence of protein losing enteropathy or 
malabsorption. However, since none of the subjects in our cohort had 
symptoms or signs suggestive of malabsorption, low serum albumin 
or protein, or low serum immunoglobulin levels, it is unlikely that a 
case or cases of protein losing enteropathy were missed. Finally, the 
prevalence of histological IL may have been underestimated since 
only four biopsies were taken. In order to minimize the effect of this 
possible bias on the study, those with endoscopic appearance of IL 
but was not confirmed to have IL histologically were excluded from 
the Control group (Figure 1). 
    In conclusion, those with IL are more likely to have a co-
existing pathology. This group of patients necessitates a thorough 
investigation in order to ensure that a co-existing pathology can 
be diagnosed and appropriate treatment is initiated as soon as 
possible. This sense of urgency is increased in those with IL who 
have an elevated serum erythrocyte sedimentation rate as this is an 
independent risk factor associated with co-existing pathology in those 
with IL.
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