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ABSTRACT:

The patient who underwent pancreaticoduodenectomy operation suffers from obstructive 
jaundice sometimes. Due to lack of bile in intestine these patients have difficulty in  absorption 
of fat soluble vitamin A, D, E and K. Vitamin D has an important role in maintenance of our 
immune system. So patients who have low serum vitamin D level suffer from infection more than 
those with normal level in postoperative period. This study aims to identify vitamin D deficiency 
among patients suffering from obstructive jaundice and see whether they suffers more postoper-
ative infection and hospital stay. In this observational study 13  patients were enrolled after 
considering the exclusion and inclusion criteria who underwent pancreaticoduodenectomy 
operation but have low vitamin D level  in the department of Hepatobiliary, Pancreatic and Liver 
transplant Surgery for one year period. Another 13 patients were selected who has normal 
vitamin D level. They were leveled into two groups. Group one had normal vitamin D level and 
group two have low vitamin D level. After operation superficial surgical site infection, deep 
surgical site infection, pneumonia, bile leak, pancreatic fistula, hospital stay were recorded. 
CRP level were measured on 3rd, 5th and 7th POD. Data analysis to calculate the significance 
between two groups were done by using SPSS version 23. P value was regarded significant if 
<0.05. Postoperative infection is significantly lower in normal vitamin D level group. Postoper-
ative CRP level was same on early postoperative period in all patients but in vitamin D normal 
group CRP level decreases faster. Postoperative hospital stay was shorter in normal vitamin D 
level group due to less postoperative infection. In conclusion we can say that obstructive 
jaundiced patient with below normal Vitamin D level prior to pancreaticoduodenectomy surgery 
have more postoperative infective complications and thus have more hospital stay. 
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Case presentation:

A 23-year-old female, housewife hailing from Narayan-
gonj, presented with repeated convulsions and an altered 
level of consciousness to the emergency room. She had a 
history of cesarean section four days back and was 
discharged with advice. However, she developed severe 
headaches followed by repeated convulsions for 3 hours 
on the day of discharge. She was immediately brought to 
the emergency where she was found to be repeatedly 
convulsing for 2-3 minutes without any responsiveness. 

Discussion:

The spectrum of clinical features, typical radiological 
changes, and various risk factors are crucial in making a 
diagnosis of PRES3. The most common clinical symp-
toms and signs are headache, altered alertness ranging 
from drowsiness to stupor, seizures, vomiting, mental 
abnormalities including confusion and diminished 
spontaneity and speech, and abnormalities of visual 
perception1. The onset is usually subacute but may be 
heralded by a seizure. Seizures are common at the onset 
of neurologic symptoms but can also develop later. 
Seizures may begin focally but usually become general-
ized4. In this case, the patient developed repeated gener-
alized tonic-clonic convulsions for 2-3 hours along with 
impaired consciousness. This indicates status epilepticus. 
Abnormalities of visual perception are nearly always 
detectable. Patients often report blurred vision. Hemi-
anopia, visual neglect, and frank cortical blindness may 
occur1. The most common abnormality on neuroimaging 
in patients with PRES was edema involving the white 
matter in the posterior portions of the cerebral hemi-
spheres, especially bilaterally in the parieto–occipital 
regions3. Similarly in this case, a CT scan of the brain 
revealed ill-defined hypoattenuation involving the cortex 
and subcortical white matter of both parietal and occipi-
tal lobes. MRI of the brain showed extensive bilateral 
symmetrical T2W-FLAIR hyperintensity in both parie-
to-occipital and both frontal regions confirming the 
PRES diagnosis. Rapid rises in blood pressures eventual-
ly overcome the autoregulatory capabilities of the 
cerebral vasculature causing vascular leakage and resul-
tant vasogenic edema5 Another proposes that endothelial 
dysfunction is the primary culprit, which may be caused 
by various endogenous or exogenous toxins leading to 
vascular injury with resultant development of vasogenic 
edema5.  Prompt recognition is the key as timely removal 
of the precipitating factor is important to achieve favor-
able outcomes2. In patients with acute hypertension, 
gradual reduction of blood pressure should be performed 
(no more than 20–25% in the first few hours) to avoid the 
risk of cerebral, coronary, and renal ischemia6. Seizures 
are very common and the most common antiepileptics 
that have been used during hospitalization include benzo-
diazepines, levetiracetam, and phenytoin, and upon 
discharge levetiracetam and phenytoin, with the majority 
of them on a single agent7

Conclusions: 

PRES is an acute neurotoxic syndrome and the prognosis 
is highly variable. Patients with preeclampsia/eclampsia 
are found to have early recovery and good functional 
outcomes if prompt treatment is provided. 
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ABSTRACT

The patient who underwent pancreaticoduodenectomy 
operation suffers from obstructive jaundice sometimes. 
Due to lack of bile in intestine these patients have 
difficulty in  absorption of fat soluble vitamin A, D, E 
and K. Vitamin D has an important role in maintenance 
of our immune system. So patients who have low serum 
vitamin D level suffer from infection more than those 
with normal level in postoperative period. This study 
aims to identify vitamin D deficiency among patients 
suffering from obstructive jaundice and see whether they 
suffers more postoperative infection and hospital stay. In 
this observational study 13  patients were enrolled after 
considering the exclusion and inclusion criteria who 
underwent pancreaticoduodenectomy operation but have 
low vitamin D level  in the department of Hepatobiliary, 
Pancreatic and Liver transplant Surgery for one year 
period. Another 13 patients were selected who has 
normal vitamin D level. They were leveled into two 
groups. Group one had normal vitamin D level and group 
two have low vitamin D level. After operation superficial 
surgical site infection, deep surgical site infection, pneu-
monia, bile leak, pancreatic fistula, hospital stay were 
recorded. CRP level were measured on 3rd, 5th and 7th 
POD. Data analysis to calculate the significance between 
two groups were done by using SPSS version 23. P value 
was regarded significant if <0.05. Postoperative infection 
is significantly lower in normal vitamin D level group. 
Postoperative CRP level was same on early postoperative 
period in all patients but in vitamin D normal group CRP 
level decreases faster. Postoperative hospital stay was 
shorter in normal vitamin D level group due to less 
postoperative infection. In conclusion we can say that 
obstructive jaundiced patient with below normal Vitamin 
D level prior to pancreaticoduodenectomy surgery have 
more postoperative infective complications and thus 
have more hospital stay. 

Introduction

Vitamin D is a well-known regulator of innate immunity 
( Wei et al.,2015) and it has got a well-known effect on 
skeletal health (Silvagno et al., 2012). Several studies 
have shown that vitamin D receptor (VDR) are expressed 
in platelets, intestines, pancreas and prostate in addition 
to bone and kidney suggesting that vitamin D control 
immune function at different cellular level (D’Amelio et 
al., 2012; Wei et al; 2015; Altieri et al., 2013). It has also 
been observed that vitamin D and its metabolites enhanc-

es the antimicrobial activities of macrophage and mono-
cytes (Dai et al., 2010). Manal et al. 2018 also demon-
strated in their studies that vitamin D increases the 
chemotaxis and phagocytic activity of innate immune 
cell. All these studies support the positive role of vitamin 
D on the immune function of human body. It is a fat 
soluble vitamin getting absorbed from the intestine in 
presence of bile (Paula et al., 2014).

Our initial observation is that patient with obstructive 
jaundice suffer from vitamin D deficiency and its absorp-
tion is hampered by the absence of bile in the intestine. In 
addition to defective absorption, vitamin D deficiency 
occurs in obstructive jaundiced patient due to less intake 
of food and less exposer of patient to sunlight during 
their illness. 

Pancreaticoduodenectomy is a complex and major surgi-
cal procedure which is offered for most obstructive 
jaundice patients due to periampullary carcinoma, 
cholangiocarcinoma affecting lower common bile duct, 
pancreatic head tumor etc. Few or no attention has been 
paid to the ‘Vitamin D Deficiency’ issues during the 
treatment of obstructive jaundice patients treated by 
pancreaticoduodenectomy operation. Our insight and 
correction of the issue may provide useful ways to 
control infection after the operation. 

Method

After obtaining clearance from the institutional review 
board of BSMMU this observational study was conduct-
ed in our department on the patient who undergone 
pancreaticoduedenectomy operation for various reasons. 
The study does not seem to pose any potential risk but the 
risk related to the operation was discussed with the 
patients participating in the study. The patients who not 
consent to participate in the study was assured of being 
given the same quality of care. All patient with jaundices 
were included who are above 18 years old and gave 
consent. Those patients who do not have jaundice were 
excluded. A data sheet and a consent form were prepared, 
sample was selected on the basis of inclusion and exclu-
sion criteria, questionnaire was filled with taking 
informed written consent. Vitamin D was measured 
before operation. Normal vitamin D level more than 30 
ng/ml is set for this study. Patients were divided into two 
groups after that. Group 1 has normal vitamin D level 
and Group 2 has vitamin D level lower than 30ng/ml. The 
primary study end point was the time to discharge to 
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home postoperatively. Secondary end point was readmis-
sion within 30 days of the surgery. Postoperative infec-
tive complications, wound infection was identified 
according to the Centers for Disease Control and Preven-
tion criteria (CDC) guidelines. Appropiate antibiotic was 
given according to culture and sensitivity. After hospital 
discharge all patients were followed up in outpatient 
department from 14-30 post-operative day. Highest level 
of confidentiality and ethical standard was maintained 
during storage and analysis of the data. After compila-
tion, the data were presented in the form of tables, figures 
as necessary. Data analysis was done by statistical 
software, SPSS 23.0 version. The statistical terms includ-
ed in this study are mean, standard deviation. Statistical 
analysis was done by t-test and Chi square (χ2) test for 
qualitative variable. Mean and standard deviation of 
patient age, BMI, and post-operative hospital stay for 
each group were calculated. Post-operative outcome 
compared between two groups. Statistical significance 
was set at p value <0.05.

Result

The mean age was found 52.65±10.23 years in group 1 
and 54.85±9.91 years in group 2. Male patients were 
found 5(38.5%) in group 1 and 9(69.2%) in group 2. 
Females were 8(61.5%) and 4(30.8%) in group 1 and 
group 2 respectively. The mean BMI was 22.09±3.38 
kg/m2 in group 1 and 21.77±2.70 kg/m2 in group 2. Age, 
sex and BMI differences were not statistically significant 
(p>0.05) between two groups. Regarding the clinical 
presentations e.g., abdominal pain, itching, weight loss 
shows that there is no statistically significant (p>0.05) 
difference between two groups. Post-operative inflam-
matory status of two groups measured by CRP Level. It 
shows CRP Level was higher in both groups in POD 3. 
But it is significantly decreased on POD 5 and POD 7 in 
Group 1 in comparision to Group 2 patients. Superficial 
wound infection was found in 46.2% of patients of Group 
2 and 15.4% in Group 1. The difference was statistically 
significant. The Deep Surgical Site Infection was not 
found in Group 1 in contrast it was in 15.4% patients of 
Group 2; The difference was statistically significant. 
There is no Surgical Site Infection in 84.6% patients of 
Group 1. %). Pneumonia was significantly higher in 
group 2 than group 1 (53.8% vs 15.4%). Sepsis was also 
significantly higher in group 2 than group 1 (15.38% vs 
7.69%). Postoperative hospital stay was significantly 
higher in group 2 than group 1 (25.85±4.54 vs 

16.69±4.11 days). Because of post operative infective 
complications group 2 patient  stay for more days.

Table I: Comparison of Demographic Variables and 
Clinical Presentations between two groups of patients. 
(n=26)

Table II: Distribution of the study population by Infec-
tion(N=26)

Table III: Distribution of the study population by postop-
erative hospital stay between two groups (n=26)
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Discussion

Patients with obstructive jaundice invariably suffer from 
malabsorption of fat soluble vitamins (Altieri et 
al.,2017). Vit D is directly related to immune modulation. 
It is a fat-soluble vitamin absorbed from the intestine in 
presence of bile salts. Several studies have examined the 
correlation between Vit D concentration and post-surgi-
cal infections (Laviano et al.,2020).

The value of perioperative Vit D supplementation has 
now newly established. But the practice is lacking in 
Bangladesh. In our study clinical presentation was more 
or less same in between two groups that were abdominal 
pain, itching, weight loss and fever. The difference was 
not statistically significant (p>0.05) between two groups 
which has similarity with the findings of Murphy et al. 
(2021) and Tabriz et al. (2021). Patient of both groups 
had some co- morbidity like diabetes mellitus, hyperten-
sion, and chronic obstructive pulmonary disease. Biliary 
decompression done in some patients to lower the biliru-
bin level when it is too high. Indication of pancreaticodu-
odenectomy operation in this study were in order of 
number of cases are periampullary carcinoma, carcinoma 
head of the pancreas, distal cholangiocarcinoma, ampul-
lary carcinoma, carcinoma gall bladder and duodenal 
maltoma.

In this study we assess liver function test preoperatively 
which include serum bilirubin which is high in both 
groups. Prothrombin time, INR were similar in two 
groups. Serum albumin level were low in both groups 
which was corrected before operation. Difference was 
not statistically significant between two groups.

Current study we observed that on admission vitamin D 
level was significantly low in some patients. Because of 
bile salts lacking vitamin D is not absorbed from 
intestine and also lack of sunlight exposure due to their 
illness (Anwar et al. 2018). Before operation vitamin-D 
level was normal in group 1 than group 2 (34.25 ±10.91 
vs 18.27±5.46 ng/ml).

Present study we observed that postoperative day (POD) 
3 CRP level difference were not statistically significant 
(p>0.05) between two groups, but significant CRP 
concentration reduction on postoperative day 5 and 7 
occurs in normal group. Tani et al. (2022) observed 
C-reactive protein (CRP) level on POD 7 were signifi-
cantly elevated (P < .001 for both) for Vit D deficient 

patients. Krasowska et al. (2019) has done such study on 
PLID operation patients and found similar results.

In this study we observed that superficial site infection 
was found 2(15.4%) in group 1 and 6(46.2%) in group 2. 
Deep surgical site infection was 2(15.4%) in group 2, but 
not observed in group 1. No surgical site infection was 
11(84.6%) and 5(38.5%) in group 1 and group 2 respec-
tively. The difference was statistically significant 
(p<0.05) between two groups. Laviano et al. (2020) 
observed superficial infection was 3.0%, deep infection 
7.0%. The patients with SSI also presented lower 
concentrations of vitamin D (P = .012). Pneumonia was 
significantly higher in group 2 than group 1 (53.8% vs 
15.4%). Sepsis was also significantly higher in group 2 
than group 1 (15.38% vs 7.69%). Abdehgah et al. (2019) 
found increased SSI rate in Vit D deficient patients. 
Laviano et. al. (2020) also found similar findings. 
Aranow et. al 2011 found that vitamin D has important 
roles in addition to its classic effects on calcium and bone 
homeostasis. As the vitamin D receptor is expressed on 
immune cells (B cells, T cells and antigen presenting 
cells) and these immunologic cells are all capable of 
synthesizing the active vitamin D metabolite, vitamin D 
has the capability of acting in an autocrine manner in a 
local immunologic milieu. Vitamin D can modulate the 
innate and adaptive immune responses. Deficiency in 
vitamin D is associated with increased susceptibility to 
infection.

In their 2011 review of HAIs and vitamin D serum level, 
Youssef et al. concluded that patients with vitamin D 
deficiency had higher rates of infection and that vitamin 
D level should be checked upon hospital admission to 
correct insufficiency. In line with the findings of Turan et 
al. (2014) our results demonstrated an inverse association 
between the risk of infection and vitamin D serum levels. 
Moreover, both studies demonstrated an association 
between higher vitamin D levels and better in hospital 
outcomes.

In this study observed that postoperative hospital stay 
was significantly higher in group 2 than group 1 
(25.85±4.54 vs 16.69±4.11 days). As the patient of group 
2 suffered from infection they had to stay longer. Some 
patients needed secondary closure for surgical site infec-
tion which prolonged their hospital stay.
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Case presentation:

A 23-year-old female, housewife hailing from Narayan-
gonj, presented with repeated convulsions and an altered 
level of consciousness to the emergency room. She had a 
history of cesarean section four days back and was 
discharged with advice. However, she developed severe 
headaches followed by repeated convulsions for 3 hours 
on the day of discharge. She was immediately brought to 
the emergency where she was found to be repeatedly 
convulsing for 2-3 minutes without any responsiveness. 

Discussion:

The spectrum of clinical features, typical radiological 
changes, and various risk factors are crucial in making a 
diagnosis of PRES3. The most common clinical symp-
toms and signs are headache, altered alertness ranging 
from drowsiness to stupor, seizures, vomiting, mental 
abnormalities including confusion and diminished 
spontaneity and speech, and abnormalities of visual 
perception1. The onset is usually subacute but may be 
heralded by a seizure. Seizures are common at the onset 
of neurologic symptoms but can also develop later. 
Seizures may begin focally but usually become general-
ized4. In this case, the patient developed repeated gener-
alized tonic-clonic convulsions for 2-3 hours along with 
impaired consciousness. This indicates status epilepticus. 
Abnormalities of visual perception are nearly always 
detectable. Patients often report blurred vision. Hemi-
anopia, visual neglect, and frank cortical blindness may 
occur1. The most common abnormality on neuroimaging 
in patients with PRES was edema involving the white 
matter in the posterior portions of the cerebral hemi-
spheres, especially bilaterally in the parieto–occipital 
regions3. Similarly in this case, a CT scan of the brain 
revealed ill-defined hypoattenuation involving the cortex 
and subcortical white matter of both parietal and occipi-
tal lobes. MRI of the brain showed extensive bilateral 
symmetrical T2W-FLAIR hyperintensity in both parie-
to-occipital and both frontal regions confirming the 
PRES diagnosis. Rapid rises in blood pressures eventual-
ly overcome the autoregulatory capabilities of the 
cerebral vasculature causing vascular leakage and resul-
tant vasogenic edema5 Another proposes that endothelial 
dysfunction is the primary culprit, which may be caused 
by various endogenous or exogenous toxins leading to 
vascular injury with resultant development of vasogenic 
edema5.  Prompt recognition is the key as timely removal 
of the precipitating factor is important to achieve favor-
able outcomes2. In patients with acute hypertension, 
gradual reduction of blood pressure should be performed 
(no more than 20–25% in the first few hours) to avoid the 
risk of cerebral, coronary, and renal ischemia6. Seizures 
are very common and the most common antiepileptics 
that have been used during hospitalization include benzo-
diazepines, levetiracetam, and phenytoin, and upon 
discharge levetiracetam and phenytoin, with the majority 
of them on a single agent7

Conclusions: 

PRES is an acute neurotoxic syndrome and the prognosis 
is highly variable. Patients with preeclampsia/eclampsia 
are found to have early recovery and good functional 
outcomes if prompt treatment is provided. 
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Conclusion:

We conclude that Vitamin D level has a strong effect on 
postoperative infection in jaundiced patient undergoing 
Pancreaticoduodenectomy surgery. However study with 
large sample size and long duration is needed to set a 
standard protocol for preoperative vitamin D level 
measurement and correction to reduce postoperative 
infection.
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Case presentation:

A 23-year-old female, housewife hailing from Narayan-
gonj, presented with repeated convulsions and an altered 
level of consciousness to the emergency room. She had a 
history of cesarean section four days back and was 
discharged with advice. However, she developed severe 
headaches followed by repeated convulsions for 3 hours 
on the day of discharge. She was immediately brought to 
the emergency where she was found to be repeatedly 
convulsing for 2-3 minutes without any responsiveness. 

Discussion:

The spectrum of clinical features, typical radiological 
changes, and various risk factors are crucial in making a 
diagnosis of PRES3. The most common clinical symp-
toms and signs are headache, altered alertness ranging 
from drowsiness to stupor, seizures, vomiting, mental 
abnormalities including confusion and diminished 
spontaneity and speech, and abnormalities of visual 
perception1. The onset is usually subacute but may be 
heralded by a seizure. Seizures are common at the onset 
of neurologic symptoms but can also develop later. 
Seizures may begin focally but usually become general-
ized4. In this case, the patient developed repeated gener-
alized tonic-clonic convulsions for 2-3 hours along with 
impaired consciousness. This indicates status epilepticus. 
Abnormalities of visual perception are nearly always 
detectable. Patients often report blurred vision. Hemi-
anopia, visual neglect, and frank cortical blindness may 
occur1. The most common abnormality on neuroimaging 
in patients with PRES was edema involving the white 
matter in the posterior portions of the cerebral hemi-
spheres, especially bilaterally in the parieto–occipital 
regions3. Similarly in this case, a CT scan of the brain 
revealed ill-defined hypoattenuation involving the cortex 
and subcortical white matter of both parietal and occipi-
tal lobes. MRI of the brain showed extensive bilateral 
symmetrical T2W-FLAIR hyperintensity in both parie-
to-occipital and both frontal regions confirming the 
PRES diagnosis. Rapid rises in blood pressures eventual-
ly overcome the autoregulatory capabilities of the 
cerebral vasculature causing vascular leakage and resul-
tant vasogenic edema5 Another proposes that endothelial 
dysfunction is the primary culprit, which may be caused 
by various endogenous or exogenous toxins leading to 
vascular injury with resultant development of vasogenic 
edema5.  Prompt recognition is the key as timely removal 
of the precipitating factor is important to achieve favor-
able outcomes2. In patients with acute hypertension, 
gradual reduction of blood pressure should be performed 
(no more than 20–25% in the first few hours) to avoid the 
risk of cerebral, coronary, and renal ischemia6. Seizures 
are very common and the most common antiepileptics 
that have been used during hospitalization include benzo-
diazepines, levetiracetam, and phenytoin, and upon 
discharge levetiracetam and phenytoin, with the majority 
of them on a single agent7

Conclusions: 

PRES is an acute neurotoxic syndrome and the prognosis 
is highly variable. Patients with preeclampsia/eclampsia 
are found to have early recovery and good functional 
outcomes if prompt treatment is provided. 
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