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Abstract
Background: Cholelithiasis is a common abdominal disorder resulting in increasing hospital admissions. About 10-12% of adults develop
gallstones. Aim of this study was to find out any association of serum iron and ferritin levels in patients of cholelithiasis. Subjects and Methods:
Present study was conducted at the department of surgery, tertiary care institute of for the period 1 year. For the study purpose 70 gall stone cases
and 70 normal healthy matched controls were taken as study participants. After explaining about the study to the subjects, an informed consent
will be obtained, followed by a detailed history with clinical examination with more emphasis on the parameters given below in outcome variable
(ultrasonography finding, serum iron level, serum ferritin level, serum cholesterol). Results: The mean age in the case group (gallstones present)
is 43.12 years, as compared to the control group the mean age is 41.05 years, The study shows in the case group 64% of patient was female and
36% was male and in the control group 76% of patient was female and 24% was male. In this study 46 (65.7%) patients with gallstones have
the value of serum iron less than normal (normal value: >40 µg/dl). Our study shows, there are 35 female patients with gallstone disease who
have serum iron levels below the normal value Most of the patients with gallstone disease whose serum iron levels are subnormal are females.
Our study shows that the mean serum iron between cases and control was statistically significant p≤0.05. There is no effect of anemia on serum
cholesterol. In this study the mean serum cholesterol between cases and control was statistical insignificant (p>0.7)) In the case group, 20 of
male and 36 of female patients have normal serum ferritin levels. The number of females having normal serum ferritin levels (in both case and
control groups) is more. Conclusion: Gallstones are more prevalent in female population than males. Serum ferritin association is insignificant
as it increases other condition with inflammation also. Low serum iron level associated with high risk of cholelithiasis as this may lead to super
saturation of bile.
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Introduction

Calculous biliary disease by far, the most common pathology
involving the gallbladder (GB) and biliary India tree. [1–3]
GB concentrates bile; however, the concentration of solutes
in the GB differs from that in the rest of the biliary tree.
This increase in solute concentration combined with stasis in
the GB between meals predisposes to stone formation in the
gallbladder. [4] Cholelithiasis is a common abdominal disorder
resulting in increasing hospital admissions. About 10-12% of
adults develop gallstones. [5] The prevalence of common bile
duct stones in patients with gallstones varies from 8 to16%. [6]
Pure cholesterol stones are uncommon and account for less
than 10% of all stones. Whether pure or of mix nature, the
common primary event in the formation of cholesterol stone

is super saturation of bile with cholesterol. Super saturation
almost always is caused by cholesterol hyper secretion rather
than reduced secretion of phospholipids or bile salts. The basic
pathophysiology of GS formation is a complex interplay of
supersaturation of secreted bile, [7,8] concentration of bile in
the gallbladder, crystal nucleation, and GB dysmotility. Thus,
high concentrations of cholesterol and lipid in bile secretions
from the liver predispose to cholesterol stone formation,
whereas increased hemoglobin catabolism leads to pigment
stone formation.

In pigment stone formation mainly, infection plays role.
Ideally biliary tract infection should be defined by organism
count in bile. Therefore 105 organisms/ml in over 90% of
peroperative bile culture is taken as diagnostic. [9,10]
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The presentation may range from flatulent dyspepsia and
acute cholecystitis to its complications like empyema, chronic
cholecystitis, gangrene, fistula and gallbladder carcinoma. [11]
Today, the incidence of gallstone disease has increased
considerably due to frequent use of ultrasonography. [12]
Recent studies have defined the role of trace elements (Fe,
Calcium , Zn and Cu) and defective pH in the formation of
gall stones. [5]

The aim of this study was to find out any association of serum
iron and ferritin levels in patients of cholelithiasis.

Subjects and Methods

Present study was conducted at the department of surgery,
tertiary care institute of for the period 1 year. Sample size
was calculated on the basis of alpha error 0.05 and power
80% assuming proportion of subjects with iron level less than
normal range in gall stone cases and control. So, for the study
purpose 70 gall stone cases and 70 normal healthy matched
controls were taken.
Inclusion Criteria
All patients suffering from cholelithiasis confirmed by ultra-
sonography were included in this study and willing to partici-
pate in the study.
Exclusion Criteria
Patients not willing to participate and having following
disorders/disease were not included: Hematological disorders,
cirrhosis of liver and pregnant females.
Seventy patients each were divided into cases and controls
Cases
Patients with ultrasonographically proven gall stone and
meeting inclusion and exclusion criteria named as Group A.
Control
Matched control will be taken for study. Apparently healthy
individual without cholelithiasis will be the control named as
Group B.
After explaining about the study to the subjects, an informed
consent will be obtained, followed by a detailed history with
clinical examination with more emphasis on the parameters
given below in outcome variable (ultrasonography finding,
serum iron level, serum ferritin level, serum cholesterol).
Statistical analysis
The recorded data was compiled and entered in a spreadsheet
computer program (Microsoft Excel 2007) and then exported
to data editor page of SPSS version 15 (SPSS Inc., Chicago,
Illinois, USA). Descriptive statistics included computation
of percentages, means and standard deviations. For all tests,
confidence level and level of significance were set at 95% and
5% respectively.

Results

The mean age in the case group (gallstones present) is 43.12
years, as compared to the control group the mean age is 41.05
years, Both groups are comparable as far as age distribution is
considered [Table 1]. The study shows in the case group 64%
of patient was female and 36% was male and in the control
group 76% of patient was female and 24% was male [Table
2].

In this study 46 (65.7%) patients with gallstones have the value
of serum iron less than normal (normal value: >40 µg/dl), 16
patients in the case group whose value is less than normal are
anemic, 19 of the healthy volunteers have value of serum iron
less than normal, 5 of the healthy volunteers who have value
of serum iron less than normal are anemic [Table 3].

Our study shows, there are 35 female patients with gallstone
disease who have serum iron levels below the normal value,
14 females in the healthy volunteer group whose serum iron
levels are below normal, only 7 female patients with gallstones
whose serum iron levels are normal which is 35 females in
the healthy control group. Most of the patients with gallstone
disease whose serum iron levels are subnormal are females.
Our study shows that the mean serum iron between cases and
control was statistically significant p≤0.05.

In this study, 16 of anaemic and 30 of non-anaemic patients
with gallstones have normal serum cholesterol levels, which
are 12 and 34 in normal healthy individuals, respectively. 7
of anaemic and 17 of non-anaemic patients with gallstones
have more than normal serum cholesterol level which is 7
and 17 in normal healthy individuals, respectively. There is
no effect of anemia on serum cholesterol (Table 4). This study
shows, 15 of male and 34 of female patients with gallstones
have normal serum cholesterol levels, which is 14 and 36
in normal healthy individuals, respectively. 12 of male and
9 of female patients with gallstones have more than normal
serum cholesterol levels, which are 4 and 15 in normal healthy
individuals, respectively. Serum cholesterol has no effect on
sex in the formation of gallstones.

In this study the mean serum cholesterol between cases and
control was statistical insignificant (p>0.7) In this study, 57
(82.8%) of patients with gallstones have normal value of serum
ferritin; in this 20 are anemic whereas 60 in the control group
have normal value and anemic are only 18. In both group
patients with gallstones most of them are non-anemic.

This study shows, in the case group, 0% of male and 3 of
female patients have less than normal serum ferritin levels.
This is 0 % and 3 in the control group. In the case group, 20
of male and 36 of female patients have normal serum ferritin
levels. This is 18 and 44, respectively, in the control group. In
the case group, 7 of male and 4 of female patients have more
than normal serum ferritin levels. This is 0 and 4, respectively,

Academia Journal of Surgery 99 Volume 3 99 Issue 1 99 January-June 2020 43



Wagh & Joshi: Serum Iron and Ferritin Levels in Patients of Cholelithiasis

Table 1: Distribution of cases according to age

Age Group Cases Control
Anemic (Hb<11) Non anemic (Hb>11) Anemic (Hb<11) Non anemic (Hb>11)

0-20 years 1 3 3 8
21-40 years 14 16 5 15
41-60 years 8 17 10 24
> 60 years 0 11 2 3
Total 23 47 20 50

Table 2: Distribution of cases according to Gender

Gender Group A Group B
Number Percentage(%) Number Percentage(%)

Male 28 40 20 28.5
Female 42 60 50 71.4
Total 70 100 70 100

Table 3: Distribution of serum iron according to anemia

Serum iron Group A Group B
Anaemic (Hb<11) Non anaemic

(Hb>11)
Anaemic (Hb<11) Non anaemic

(Hb>11)
<Normal 16 30 5 14
Normal (>40) 7 17 16 35
Total 23 47 21 49

Table 4: Distribution of cholesterol according to anemia

Cholesterol Group A Group B
Anaemic (Hb<11) Non anaemic

(Hb>11)
Anaemic (Hb<11) Non anaemic

(Hb>11)
Normal (<200) 16 30 12 34
> Normal (>200) 7 17 7 17
Total 23 47 19 51

Table 5: Distribution of serum ferritin according to anemia

Cholesterol Group A Group B
Anaemic (Hb<11) Non anaemic

(Hb>11)
Anaemic (Hb<11) Non anaemic

(Hb>11)
<Normal 16 30 12 34
Normal 20 38 18 42
>Normal 23 47 19 51
Total
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in the control group. The number of females having normal
serum ferritin levels (in both case and control groups) is more.

Discussion

Iron deficiency has been shown to alter the activity of several
hepatic enzymes, leading to increased gall bladder’s bile
cholesterol saturation and promotion of cholesterol crystal
formation. Iron acts as a coenzyme for nitric oxide synthetase
(NOS), and that is important for the maintenance of basal
gall bladder tone and normal relaxation. [13] It was found that
iron deficiency resulted in altered motility of gall bladder and
sphincter of Oddi, leading to biliary stasis and thus increased
cholesterol crystal formation in the gall bladder bile. [14]
Hence, iron seems to play a significant role in gallstone
pathogenesis. Therefore, regulation of serum iron by ferritin
needs to be studied; as ferritin is the most specific marker for
iron levels in the body.

At the genetic level the expression of genes controlling
ferritin levels viz Iron regulatory protein (IRP-1) might play
a significant role in pathogenesis of cholelithiasis. Body
ferritin levels, in contrast to haemoglobin, are not affected by
residential elevation above sea level or smoking behavior. [15]
Therefore, ferritin can more closely reflect relationship with
iron deficiency and can be its more specific indicator, thus
enabling to assess the relation between gall bladder stone and
iron deficiency anaemia.

There was definite clustering of cases around 4th and 5th
decade as evident from data. The 8 (16%) patients out of the
whole study group presented in their 6th decade whereas 11
(22%) belonged to 3rd decade. There were 7 (14%) patients
who had age more than 60 years at the time of presentation
with eldest being 66 years and only 2 (4%) patient falling
into 2nd decade with age of 19 years each. These findings
were similar to those observed in epidemiological study of
cholelithiasis. [16]

The prevalence of gallstone disease was much more in females
as compared to males with 32 (64%) patients out of the total
50 being females and the rest 18 (36%) were male. This is
in accordance with the previous studies which stated a high
prevalence of cholelithiasis in females which may be due to
the effects of estrogen and progesterone on the biliary tract.
Estrogenic influences increase the effect of hepatic lipoprotein
receptors and stimulate hepatic hydroxyl methyl glutaryl
coenzyme A (HMG Co-A) reductase activity. Consequently,
together cholesterol uptake and biosynthesis are increased
leading to super-saturation of bile with cholesterol and helping
in formation of gallstones.

Pregnancy favors the formation of gallstones through the
hormonal influence on bile composition. Estrogen induces
an increased input to the hepatic free cholesterol pool by up

regulating the low density lipoprotein. Decreased gallbladder
motility during third trimester of pregnancy and an altered
function of gallbladder mucosa that may favor nucleation
and growth of stones. [16] While studying the pathogenesis
of gallstone formation, certain known risk factors can be
enlisted like elderly age, female sex, obesity and rapid
weight loss, cirrhosis and different diet linked issues. On
seeking for other risk factors, latest studies have defined the
role of trace elements like iron and calcium which might
play a definitive role in the formation of gallstones. Iron
deficiency alters the activity of several hepatic enzymes,
leading to increased gallbladder bile cholesterol saturation
and promotion of cholesterol crystal formation. [17] It is also
suggested that iron deficiency alters the activity of several
hepatic enzymes. [18] They concluded that consumption of diet
rich in carbohydrates but deficient in iron altering hepatic
metabolism of cholesterol that might be important in gallstone
formation.
On examination of group C and group N patients, it can
be concluded that the occurrence of gall stones had greater
predilection for iron deficient patients as compared to patients
with normal serum iron. In group C, 72% of the patient had
serum iron level below normal range whereas 28% had serum
iron level normal. This was 20% and 80% respectively in
group N.
A study showed 78% of patient had iron deficiency whereas
22% had normal serum iron level in patients with cholelithia-
sis. In control group it was 56% and 54% respectively. These
findings were in accordance to literature. [19–21] Researchers
have concluded that iron deficiency led to gall bladder sta-
sis thus, causing increased cholesterol crystal formation in bile
within the gall bladder. [22,23]

In our study 72% patient in each group had normal cholesterol
level whereas 28% in each group had serum cholesterol level
more than normal. In the study conducted by Prasad et al
and Akhtar et al 96% of patient with cholelithiasis and 98%
in control group had serum cholesterol normal or less than
normal. [24] Kshirsagar et al showed 95% of patient with
cholelithiasis and 98% in control group had serum cholesterol
normal or less than normal. [25]

In our study 90% of patient with gallstones had serum ferritin
normal or less than normal while it was 96% in the control
group. In 1987, Farida Agha et al conducted a study to
estimate the serum ferritin levels in normal individuals using
radioimmunoassay techniques. [26] They concluded that serum
iron levels are low in gall stone patients it is expected that
serum ferritin levels will also be on lower side. Ferritin
levels are lower in female population and the demography
of gall stone disease suggests that it is more prevalent in
female population. So, serum ferritin and its regulation by
iron regulator protein, understandably, will affect gall stone
formation. [26]
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Our study has a limitation of small sample size so a study
with larger sample size is required to establish the role of iron
deficiency in patient with cholelithiasis.

Conclusion

Gallstones are more prevalent in female population than
males. Serum ferritin association is insignificant as it increases
other condition with inflammation also. Low serum iron level
associated with high risk of cholelithiasis as this may lead to
super saturation of bile. It is that every patient with gallstones
above 30 years should be screened for serum iron, serum
ferritin may be used as marker of iron store so that low serum
iron status could be diagnosed at early stage and progression
to severe iron deficiency can be prevented.
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