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Abstract

Hypothesis: Intravenous fluid therapy is established in skin burn and acute pancreatitis. Surface area and depth decide the fluid 
volume in burn. Acute pancreatitis is a chemical burn of pancreas and retroperitoneum, can the volume of fluid therapy determine 
the severity? 

Introduction: Acute pancreatitis can be mild to Severe. Currently available methods to predict severe pancreatitis are complex, cum-
bersome and inaccurate. A simple way is required. 

Materials and Methods: Patients presenting clinically as acute pancreatitis with elevated serum amylase/lipase thrice than normal 
were managed by intravenous fluid similar to skin burnt injury, so as to have urine output of 0.5 - 1 mL per Kg. Based on the differ-
ence between the intake and output, they were predicted as necrotising/non-necrotising at 24 hrs. Confirmation was done on CT 
scan after 72 hrs or at autopsy.

Results: There was 63 patients with 9 females and 54 males, age ranging from 19 - 59 years. 38 were predicted mild and 25 as severe 
based on the fluid deficit ranged from 0.4 lit to 9.9L after 24 hrs. the prediction was accurate in 84.126% (severe 85.185% and non-
severe 83.333%) cases and inaccurate in 15.873% of cases. And on ROC the area under the curve came out to be 88% at a confidence 
interval of 95% with a sensitivity and specificity of 88.416 and 82.857% respectively. Patients with fluid deficit > 8.7L died.

Conclusion: Fluid deficit at 24 hrs can predict severe AP 85.2%. Fluid deficit > 8.7 L at 24 hours were fatal.
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Introduction

Acute pancreatitis (AP) is a common disease which can be mild and self-limiting or severe needing prolonged hospitalization, high 
morbidity and even mortality [1,2]. This is due to the intrinsic Trypsinogen activation [3], due to co-localization of zymogen and lyso-
somal granules inside the acinar cells. This action converts Trypsinogen to Trypsin [2,4]. Trypsin increases permeability, the proteolytic 
enzymes start digesting the pancreatic and peripancreatic tissue leading to the inflammatory cascades and initiating autophagy [4]. The 
inflammation leads to fluid exudation to peri-pancreatic area and later other parts. This leads to hypovolemia, low tissue perfusion, mito-
chondrial malfunction and organ systems failure. This whole process can be expressed in two words “chemical burn”. These effects lead 
to a systemic inflammatory response Syndrome (SIRS). 
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Thermal skin burns cause local injury, which triggers SIRS in presence of imbalance in oxidation and antioxidation process [5] as well 
as lipid peroxidase activation [5,6]. The increasing evidence of oxidative stress leads to multiorgan failure after major burn [7]. Thus, the 
relation of skin burnt injury and acute pancreatitis are same in pathophysiological terms. 

IV fluid therapy is the established truth in visible skin burn. One of the simple and commonly used is Parkland formula to calculate the 
total intra venous (IV) fluid needed in 24 hours, i.e. percentage body surface burn × weight (kg) × 4 = volume (mL). Half this volume is 
given in the first 8 hours and the second half of the fluid is given in the subsequent 16 hours [8,9]. Fluid resuscitation is a key component 
of both burn injury [8,9] and AP [8,10]. Thus, the proposed hypothesis sounds appropriate. Only exception is, burn is visible whereas AP 
invisible. Surprisingly, the skin and peritoneal skin surface is same [11]. So, the reverse formulation of fluid need can give an idea of se-
vereness of the pancreatitis. In fact, in severe AP, it involves the pancreas, retroperitoneum from diaphragm till pelvis (Image A). The way, 
intravenous fluid therapy is given in skin surface flame burn/chemical burn, same is not taught in acute pancreatitis as a concept. Hence 
this hypothesis is proposed. 

Image A 

Methods

This work was done at two large military hospitals and patients were also referred from their feeder hospitals from December 2004 - 
August 2014. The inclusion and exclusion criteria are given below as table 1A and 1B respectively.
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On admission with a clinical and biochemical diagnosis of AP, weight of the patient is recorded, wide bore canulae were inserted, blood 
samples were collected. Oxygen inhalation was given so as to keep the saturation at 95 - 100%. Tablet Sorbitrate 2.5 mg given sublingually 
six hourly as the sphincter of Oddi relaxing agent (Max four dosages], [12] and a bolus of Ringer’s lactate solution at the rate of 10 - 15 
ml/Kg/hrs. (3 - 4L) with 2 units of heparin per ml till the passage of urine or up to 8 hours. If the patient had not passed/ no desire of 
passing urine by 8 hours, was catheterized. The IV fluid was adjusted, so as to get the urine output 0.5 - 1 mL/Kg/ hr. If urine output was 
less than 0.5 ml/kg/hr, the patient was shifted to ICU, central venous directed IV fluid was adjusted to keep the CVP 10 - 14 cm of saline. 
No routine prophylactic antibiotics were used. Intra-abdominal pressure was monitored with the help of urinary catheter and abdominal 
fasciotomy (Image B1, refined later B-2) was done with raised intra-abdominal pressure (36 - 38 mm Hg). When the saturation came 
down below 95%, Chest X-ray and USG of pleural cavities were done to look for effusion. Bilateral chest tubes were placed in presence of 
effusion so as to increase the tidal volume after removal of the pleural fluid. Patients detected to be having hyper-glycemia, were infused 
normal saline with insulin at a rate of 1.0 unit per every 100 mg with one hourly blood sugar to keep the blood sugar below 150 mg/dL 
and ketone bodies monitored to keep them on non-ketosis state. Nasogastric tube was not placed routinely, used only when there was 
repeated vomiting or for enteral feeding. Patients with history of alcohol abuse received 100 mg thiamine intravenously for 3 days. Other 
supportive therapies were used as and when necessary. 

Inclusion criteria (1A) Exclusion criteria (1B)
1. Age above 18 years and willing patient. 

2. Clinical, biochemical acute pancreatitis.

3. Severity of pancreatitis were confirmed at 
CT scan, surgery/autopsy after >24 hrs of 
fluid management. 

4. CT/autopsy confirmation of acute pancre-
atitis after 72hrs.

1. Age below 18 years

2. CAD and COPD (high volume IV fluid therapy may be detrimental)

3. CT scans done after 72hrs showing no AP. 

4. CT scan with pancreatic calcification indicating chronic pancreatitis

5. Patients without proper fluid balance. 

6. AP diagnosis laparotomy. (post-operative fluid requirement will be different)

7. Any death cases before 72hrs.

8. Cases reported after 24 hrs of onset of the disease Initial management

Table 1A and 1B: Inclusion and exclusion criteria.

Image B: B-1- Open laparostomy-left), [B-2- Minimum skin incision, divided linea alba and intact peritoneum- right). 
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We stressed on enteral feeding by oral or tube at the earliest. Started oral water, oral rehydrating fluids (ORS), coconut water and fruit 
juice on day one. The correct intake (IV+ oral) and output (urine + vomitus) were measured. Insensible loss was not calculated because 
all were in the same environment and clinical situation, However, if the temperature was above 100oF IV fluid was adjusted accordingly. 
Primary and secondary outcome measures were given in the table 2A and 2B. All the patients were treated till finality including the ex-
cluded patients as control group. Computerised Tomography scan of abdomen were done only after 72hrs with haemodynamic stability 
and normal kidney function to see whether the necrosis and the fluid deficit were correlated. The correct intake (IV+ oral) and output 
(urine + vomitus) were measured. Computerised Tomography scan of abdomen were done only after 72hrs with haemodynamic stability 
and normal kidney function to see the necrosis and the fluid deficit data were co related [13,14]. Any deaths were recorded.

Primary outcome measures (2A) Secondary outcome measures (2B)
(a) Finding out fluid deficit after deducting the urine output and the 

vomitus from the total fluid intake (IV+ oral) at the end of 24hrs 
and give a prediction. 

(b) Contrast Enhanced CT (CECT) after 72 hours 
(c) Evidence of necrosis at CECT, surgery/autopsy after 72 hrs.

(a) Death and any autopsy finding
(b) Patient needing support in complications related to 

the AP and any surgery for AP patient needing sup-
portive care

Table 2A and 2B: Outcome measures {Primary [A] and secondary [B]}. 

The excluded group of patients were managed in the same way after arrival to the hospital, with bolus of fluid and heparin. All were 
receiving antibiotics, nil per oral and Ryle’s tube, were stopped and oral fluids were started. All others were adapted as in the study group 
to keep them as control just to see the effect of late staring of fluid therapy.

Data collection and statistical analysis

Data was collected prospectively and statistical analysis was carried out using SPSS-17.0 software. Continuous variables were ex-
pressed as mean and standard deviation (SD). The Mann Whitney’s U test is done for other quantitative parameters like age in severe and 
non-severe group. Best cut off point of the fluid deficit was found out with ROC (Graph Image C) curve with a confidence interval of 95%. 
Categorical data were compared using Chi square, and continuous data were compared using T-test with confidence interval (CI) of 95%. 
P-values less than 0.05 were considered statistically significant. 

Image C: ROC Curve. 
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Results

There were 121 patients of AP. 58 were excluded as per exclusion criteria and taken as control group (Table 3) and 63 patients were 
included (Table 4). There were 9 females and 54 males. The fluid deficit varied from 0.4 lit to 9.9L (Table 5). As per the ROC and positive 
and negative predictive value (Chart Image D), the fluid deficit at 3.15L, the accurate predictions (non-severe and severe combined) came 
to a maximum of 84.126% (severe 85.185% and non-severe 83.333%) and inaccurate predictions were 15.873%. And on ROC the area 
under the curve came (Image C) out to be 88% at a confidence interval of 95% with a sensitivity and specificity of 88.416 and 82.857% 
respectively. There were three death and all three had fluid deficit > 8.7L. Autopsy findings confirmed the necrosis (Image E). Out of 25 
necrotising AP, 17 had sterile necrosis and eight had infected. Five needed necrosectomy from the study group (Two open (Image F), two 
retroperitoneoscopic and one retroperitoneal drainage (Image G).

Condition of exclusion n Sex M: F Aetiology No necro Necrosis/Sterile/Infected
Age < 18 yrs. 02 2:0 Choledochal cyst and gall stone 02 00 00

Associated COPD and IHD 02 1:1 COPD
IHD - Both biliary

02 00 00

Inadequate IV F
On arrival1

29[4]2 21:8 Alc.-18
Bil. -10

Alc+gall stone-1

11,
6
1

5
3
0

2
1
0

Inadequate1 IVF+ Noradrena-
lin infusion2

21[5]2 17:4 Alc.-16
Bil. - 4

Triglyceride1

5
1
1

7
2
0

4
1
0

Received Furosemide (Lasix) 
for no urine

02 2:0 Alc-2 00 02 00

Diagnosed at laparotomy- 2 02 2:0 2/0 02 00 00
Total 58 45:1 3 31 (48.82%) 19 (36.2%) 8 (18.96%)

  
Table 3: Control-Excluded group.

1: Haemoconcentration and/or elevated Blood Urea Nitrogen as indicator.

2: [x]fatality.

COPD: Chronic Obstructive Pulmonary Disease; IHD: Ischemic Heart Disease; Alc: Alcoholic; Bil: Biliary.

Factors Non necrotising Necrotising-severe P value
N = 63 38 25 NS

Age range in years
Mean SD

19-59
38.83SD +/- 13.547

21-57
41.07SD +/- 12.939

NS

F:M 7:31 4:21 NS
Range of fluid deficit 0.4 - 4.46L 1.0 - 9.9L
Mean, SD of FD in L 2.28 +/- 0.996 4.688 +/- 19818 P < 0.0001

Alcohol 21 (60%) 12 (44.4%) < 0.005
Biliary 7 10 NS

Idiopathic 5 4 NS
Hyper triglyceride 2 1 NS

Parathyroid adenoma 1 0 x
Necrosectomy 0 05 XX<05

 
Table 4: Study group.

SD: Standard Deviation; FD: Fluid Deficit.
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Sr. No. Study Excluded P value
Total cases 63 58 Not significant

Age 19 - 59 6 - 72 do
Sex M: F 52:11 45:13 do

Non-Necrotising 38 (60.32%) 31 (53.45%) do
Necrotising 25 (39.68%) 27 (46.55%)

Death 03 (4.7%) 9 (15.5%) < 0.001
Sterile necrosis 17 19

Infected necrosis 8 8
Open necrosectomy 2 1

Retro-peritoneoscopy 2 2
Percutaneous tube drain 1 5

Table 5: Comparative table of fatality and necrotising pancreatitis).

Image D: True and false positive and negative curve.
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Image E: Necrosis of duodenum and pancreas.

Image F



Citation: Aswini K Pujahari. “Therapeutic Way to Predicting Acute Pancreatitis Non-Necrotising (Mild) and Necrotising (Severe) at 24 
Hrs”. EC Gastroenterology and Digestive System 8.10 (2021): 25-39.

Therapeutic Way to Predicting Acute Pancreatitis Non-Necrotising (Mild) and Necrotising (Severe) at 24 Hrs

32

Image G: Percutaneous drainage shown by arrow and distance in one image.

In excluded (control) group there were nine fatality and three retroperitoneoscopic necrosectomy and five cases percutaneous tube 
drainage was done. After that once they were afebrile, on oral diet, ambulant and willing to go home, were discharged. Initially were on 
SOS review. The aetiological factors evaluated and removed or counselled if not possible to remove.

Discussion

Acute pancreatitis (AP) is a common inflammatory disease. Alcohol abuse and biliary stones are common causes [1,2,15]. It is known 
that activation of pancreatic proteoses, initiates the process of auto digestion causing a chemical burnt injury at and around pancreas [3]. 
Patho-physiologically AP is divided into two phases, early (initial two weeks), later phase (> two weeks) [15]. Sever AP leads to morbidity 
and mortality [16] and hence, after the diagnosis of AP is made based on clinical and laboratory pancreatic enzymes test, no further se-
rum pancreatic tests are needed [17]. Early identification of patients at risk for severe AP is crucial by looking at the inflammatory mark-
ers [18]. Hydration is key in AP, due to inadequate intake with associated vomiting, the inflammatory response related fluid shift leading 
to dehydration and haemoconcentration [19] Inadequate hydration is directly related to system failure. This is because of exudation of 
fluid from the vascular space to the interstitium and third space. Initially, it occurs around the inflamed pancreas. This causes selective 
haemoconcentration of pancreatic micro vascular circulation and other organs later due to SIRS and become a systemic feature. Thus 
haemoconcentration, elevated Blood Urea Nitrogen (BUN) are the markers of degree of fluid deficit. Therefore, patients with elevation 
of these two parameters indicate urgency of fluid therapy during the early management [20]. Stressing on the intra-venous fluid therapy 
(IVFT), an editorial has written “Early fluid resuscitation in acute pancreatitis: a lot more than just fluids” [21]. During this initial 72 
hours, besides the hydration with Ringer’s Lactate (RL), enteral feeding is also an integral part of the therapy [19]. In the present study, 
hydration by RL and enteral feeding were given their due importance. Even though colloid have found to be better for longer retention 
capability in the vascular compartment [22], the need of the early diffusion to the tissue is not met with colloid. We used crystalloid only, 
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because of its easy availability and lower cost. It is useful in maintaining tone in vascular, interstitial, third space and diluting inflamma-
tory chemicals. But, in view of diffusion into three compartments, the volume of fluid required is higher. Normal saline (NS) and Ringer’s 
lactate (RL) are two easily available fluids. We have used these two fluids for initial fluid therapy. RL is found to reduce the inflammatory 
response in comparison to NS [23]. We used RL universally and only changed to NS if the patient was hyperglycaemic. There is no consen-
sus on the volume and rate of infusion of fluid. We have followed fluid therapy in burn as per Parkland’s formula so as to compensate the 
initial deficiency, from the onset till arrival to the hospital and the ongoing chemical burn during the initial period, at the rate of 10 - 15 
mL/ Kg /hr till the urine output increases to 0.5 - 1 mL/Kg /hr or eight hours, whichever is lesser. It falls in aggressive fluid therapy as per 
a Chinese study [24]. One study has used 20 ml/kg, as initial bolus like our study [25]. In fact, our patients received bolus therapy for eight 
hours or lesser time, till good urinary flow, which is as per our burn hypothesis, to cater for the time gap between the onset to hospital 
entry. It has been pointed out that there are equal number of studies in favour of aggressive and non-aggressive fluid resuscitation [26]. 
Our fluid management fall on the middle of aggressive and non-aggressive. We monitored only hourly urine output for the state of hydra-
tion and daily renal parameter and electrolytes. Adequate IVFT improves micro circulation, possibly avoiding necrosis of pancreas and 
system failure. When IVFT is ongoing, there is fluid loss to the third space like retro-peritoneum, peritoneum and pleura. The former two 
will raise the intraperitoneal pressure. Hence, periodic intra-abdominal pressure monitoring must go with fluid resuscitation for early 
detection of abdominal compartment syndrome [27]. Three of our patients had to undergo abdominal decompression (Image B1) from 
the study group and two from the excluded group. We modified, the procedure from laparostomy to only two skin cuts for cutting the linea 
alba, only leaving the intact peritoneum and with only two small skin incisions (Image B2). When IVFT is given, it will get distributed all 
over the body. Part of the fluid gets retained based on the degree of stress response and the balance of fluid comes out through the kidney 
as per the present hypothesis. And the intake-output difference gives us the severity. Obviously, more urine output is present in less stress 
and less urine with severe stress. Our hypothesis was accurate and fluid deficit was significantly higher (p < 001) in severe (necrotising) 
AP compared to the mild (non-necrotising) AP. Most severe AP had the highest deficiency and fluid deficit > 8.7 were fatal. The cut off level 
was found to be 3.15 L between mild and severe, as assessed by positive and negative prediction value charts (Image D), where both join 
after 3 L and from ROC. 

At times the patient comes in a state of haemoconcentration and pre-renal azotaemia indicating inadequate fluid therapy (Table 3, 
excluded group). Few received nor-adrenaline infusion to raise the blood pressure and even injection Furosemide for poor urine output. 
This bolus fluid becomes useful for some patients for correction of hypo-voluemia and for recovery of pre-renal azotaemia. If the dehy-
dration phase persists or fluids were given at a slow pace for a long period, which Wu Bu., et al. used blood urea nitrogen to define fluid 
unresponsiveness after 8 - 12 hrs [23], fluids can be administered carefully to avoid fluid overload and fluid restriction and dialysis may 
be needed. Fatality is most likely, in a situation, where IVFT is needed but can-not be given due to renal failure. All the early fatalities were 
from this group due to MOS.

When IVFT is inadequate, there is haemoconcentration and concentrated blood with little plasma, leads to slow flow state; more so 
in small vessels leading to Disseminated Intravascular coagulation (DIC) [28,29]. Intimal damage takes place due to stress response and 
vasoconstriction seen in such situations and fits well to the Virchow’s triad (low flow state, haemoconcentration, hypercoagulability 
and intimal damage) as well and multi organ failure is initiated. In such situations endothelial protector is recommended in the early 
period. We have used Heparin 2 units/mL from the first bottle of IVFT for the same. In addition, Heparin improves the microcirculation 
further due to its known anti-thrombotic property. Initially, there was a term haemorrhagic AP which made the use of heparin in AP 
controversial. Heparin and Insulin is found to activate lipoprotein lipase and thus reduces the triglyceride level and hence, is used in AP 
due to hypertriglyceridemia [30]. Others have used plasmapheresis and hemofiltration, besides insulin and heparin infusion during an 
acute attack [31]. In an RCT on LMWH no haemorrhagic complications were observed and mortality was not significantly lower than 
the non- heparin groups (p = 0.056). Low molecular weight heparin treatment is safe and provides better prognosis in moderate severe 
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AP [32]. In a meta-analysis, LMWH was noted to have improved the prognosis of severe AP. It was also found that the heparin group had 
lower mortality, organ failures, pancreatic and peripancreatic complications needing surgery, and lower duration of hospital stay [33]. 
Initially, pseudo-aneurism bleeding was over exaggerated, whose incidence is 0.7% with anecdotal mortality. Once fear is reduced and 
understanding of necrosis is understood to be due to small vessel thrombosis in the pancreas, low molecular-weight heparin is found to 
have lower incidence of necrosis [34].

 Our basic aim of using heparin is multifactorial. They were to keep the canula and vein patent for a longer duration by avoiding throm-
bophlebitis, faster hydration, besides preventing thrombosis of pancreatic vessels. We have used regular heparin in intravenous drip 
during bolus fluid as well as all the fluids. We have not used heparin in the group of inadequate IVF patients with a view to keep them as 
control.

Any surgical intervention during the inflammatory phase should be avoided [19]. In the early phase, IL-6, TNF alfa and other inflam-
matory parameters are elevated and any surgical intervention leads to high mortality. A study reported 22 of 46 patients died, when IL-6 
was > 1512 pg/mL (normal < 10 pg/mL) [35]. 

During this initial 72 hours, besides the hydration with Ringer’s Lactate (RL), enteral feeding is also an integral part of the therapy [19]. 
The need of caloric increases in stress and disease. AP an inflammatory condition, causes protein catabolism and need more calorie for 
increased metabolic rate [36]. Enteral feeding is physiological. Intake of food initiate the peristalsis to propagate distally. The peristalsis 
helps absorption of food and prevent bacterial transmural translocation [37]. These bacteria cause sepsis of the necrosed pancreatitis. 
Given orally, nasogastric, jejunostomy are the same as all goes to the bowel. Only issue is vomiting due to duodenal ileus which surround-
ing the pancreas. That is why, patients having frequent vomiting a tube in jejunum serves the aim. In this study, we gave the enteral feeding 
orally, through nasogastric tube or a naso-jejunal tube. When a naso-jejunal tube is being placed, same sitting biliary pancreatitis were 
delt with. Nutrition could be started as early as possible. We have given, water/ORS in thirsty patient to add to hydration. Best practices in 
acute pancreatitis management focus on triage, hydration and enteral feeding [19]. All these give nutrition and correct dehydration. Many 
questions the timing. Few have started with in 24 hrs [36] and other only after 48 hours and found effective even in severe acute pancre-
atitis (SAP) [38]. Others wanted to give on day today basis on the need [39]. Severe Acute pancreatitis are at nutritional risk. Adequate 
nutrition lowers the mortality and septic necrosis [40]. We started with water, oral rehydration solution with little more of sugar to have 
protein sparing effect. Later started milk and supplement of protein. The patients with open abdomen after necrosectomy gave parenteral 
nutrition with immunogenic amino acids till out of pressure agents for 5 days. Giving only crystalloid IV make the patients nutritionally 
depleted and die of hunger. But starting early enteral feeding, reduces hospital stay and decreases the mortality in biliary AP [40,41].

AP is not a bacterial disease. So, no antibiotic will cure AP. But the usage of antibiotics in AP has been ongoing as a prophylaxis to 
prevent the infection [36]. The duration of the antibiotic prophylaxis was variable. With change of time, opinions also keep changing. 
Next indication was to prevent/reduce the infection of necrosed pancreas [43,44]. By 2010, the conclusions changed towards preventing 
mortality from pancreatic necrosis with the use of imipenem [45]. The present knowledge is, there is no requirement of antibiotics in 
early phase of the disease [16]. Recently a Chinese study has reported multidrug resistant organism in severe acute pancreatitis (SAP) 
with septic necrosis [46]. The only indication of antibiotics is infected necrosis, after culture directed antimicrobial therapy [16]. We have 
been following this practice. We have seen multidrug resistance Klebsiella in a transferred patient. One such patient transferred after 
amputation of the left leg (Image H). It was resistant to all available antibiotics. We used 1% acetic acid irrigation through all the tubes as 
acidic pH is inimical to most of the organism and acetic acid is physiological and removed all drain and started oral food. Fortunately, this 
elderly lady survived.
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We have not used any antibiotics in the early phase nor done any needle aspiration from the necrosed pancreas with a fear of giving the 
infection to sterile necrosis and puncturing the bowel, which can carry bowel organism to sterile necrosis. We decided the necrosectomy 
clinically and on a contrast enhanced CT scan [47].

Mortality in AP is bimodal, early death is due to severe cytokines storm with most severe body response leading to SIRS and multisys-
tem organ failure (MOF) [17]. The second phase is due to infected necrosis caused by septicaemia [49]. One Indian study has found 50% 
death rate in each both the phases [48]. The overall death rate was reported to be 4.8% (55 of 1135) and death from severe AP was 13.5%. 
50.9% occurred in the first two weeks [49]. 

We had three of 63 (4.76%) from the study group and nine of 58 (15.51%) deaths from the excluded group, but still lesser then report-
ed [35]. Death rate is higher in the excluded group, mostly due to delays in their referral. All death were in the early phase. All deaths from 
the study group happened from 5 - 10 days, all three had fluid deficit > 8.7L at 24 hrs, hyper-glycemia, raised intra-abdominal pressure 
needing decompression, ventilatory support and renal compromise. The autopsy finding (Image F) show necrosis of the whole pancreas, 
second and third part of duodenum, part of transverse colon and greater omentum. Fortunately, we had no mortality after necrosectomy. 
It is possibly due to small number of cases. No routine antibiotics possibly avoided multidrug resistance bacteria including our minimal 
approach of retroperitoneoscopic necrosectomy. In fact, at the later part, we started draining the retroperitoneal pus under local anaes-
thesia, when presenting close to abdominal wall (Image G). We used a Ryle’s tube, easily available in various sizes, wide bore in relation 
to outer diameter and multiple holes. We perceived a concept that retro-peritoneum is a single space and one drain is sufficient to drain 
the pus. Patient position was changed to keep the drain location more dependant. Once the tract is formed, the necrosed tissue came out 
slowly after removal of the drain. However, we had morbidity after open necrosectomy with open abdomen and a prolonged hospital stay 

Image H
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(Image F). The low mortality can be explained by adequate hydration, early oxygen therapy, use of heparin and early institution enteral 
nutrition either by oral/tube feeding.

Conclusion

Burnt injury like fluid therapy in AP predicted severe and non-severe correctly 85.2% and 83.33% AP respectively at 24hrs. Fluid defi-
cit > 8.7L leads to fatality with organ necrosis. Possibly no early antibiotics, with use of oxygen inhalation, heparin, enteral feeding, and 
retroperitoneal necrosectomy can prevent second phase death. Further study is needed.  

Bibliography

1. Delrue LJ., et al. “Acute pancreatitis: radiologic scores in predicting severity and outcome”. Abdom Imaging 35 (2010): 349-361.  

2. Zhi Zheng., et al. “A narrative review of acute pancreatitis and its diagnosis, pathogenetic mechanism, and management Affiliations 
expand”. The Annals of Translational Medicine’s 9 (2021): 69. 

3. Ricardo Ruiz Ch. “Acute Pancreatitis”. Revista de Gastroenterología del Perú 18.1 (1998): 99-107.

4. Ashok Saluja., et al. “Early Intra-Acinar Events in Pathogenesis of Pancreatitis”. Gastroenterology 156 (2019): 1979-1993. 

5. Ozan Ozcan., et al. “Protective effect of Myrtle (Myrtus communis) on burn induced skin injury”. Burns 45 (2019): 1856-1863. 

6. Göksel Sener., et al. “Leukotriene receptor blocker montelukast protects against burn-induced oxidative injury of the skin and remote 
organs”. Burns 31 (2005): 587-596. 

7. Levent Kabasakal., et al. “Burn-induced oxidative injury of the gut is ameliorated by the leukotriene receptor blocker montelukast”. 
Prostaglandins, Leukotrienes and Essential Fatty Acids - Journals 72 (2005): 431-440. 

8. Bailey and Love’s, Chapter 30, 26th Edition. Edited by Norman S. Williams, Christopher J.K. Bulstrode, P. Ronan O’Connell, CRC press 
(2013).

9. Mitali Mehta and Gregory J. “Tudor Parkland Formula”. In: Stat Pearls [Internet]. Treasure Island (FL): Stat Pearls Publishing (2021).

10. Bechien U Wu. “Editorial: fluid resuscitation in acute pancreatitis: striking the right balance”. The American Journal of Gastroenterol-
ogy 106 (2011): 1851-1852.

11. DiZerega GS. “Peritoneum, Peritoneal Healing, and Adhesion Formation”. In: diZerega G.S. (editions) Peritoneal Surgery. Springer, 
New York, NY (2000). 

12. Takeshi Tomoda., et al. “Combination of Diclofenac and Sublingual Nitrates Is Superior to Diclofenac Alone in Preventing Pancreatitis 
After Endoscopic Retrograde Cholangiopancreatography”. Gastroenterology 156 (2019): 1753-1760.e1. 

13. EJ Balthazar., et al. “Acute pancreatitis: value of CT in establishing prognosis”. Radiology 174.2 (1990): 331-336. 

14. Emil J Balthazar. “Acute pancreatitis: assessment of severity with clinical and CT evaluation”. Radiology 223 (2002): 603-613. 

https://pubmed.ncbi.nlm.nih.gov/19437067/
https://atm.amegroups.com/article/view/59660/html
https://atm.amegroups.com/article/view/59660/html
https://emedicine.medscape.com/article/181364-overview
https://pubmed.ncbi.nlm.nih.gov/30776339/
https://pubmed.ncbi.nlm.nih.gov/31383607/
https://pubmed.ncbi.nlm.nih.gov/15935562/
https://pubmed.ncbi.nlm.nih.gov/15935562/
https://pubmed.ncbi.nlm.nih.gov/15890506/
https://pubmed.ncbi.nlm.nih.gov/15890506/
https://pubmed.ncbi.nlm.nih.gov/21979206/
https://pubmed.ncbi.nlm.nih.gov/21979206/
https://link.springer.com/chapter/10.1007/978-1-4612-1194-5_1
https://link.springer.com/chapter/10.1007/978-1-4612-1194-5_1
https://pubmed.ncbi.nlm.nih.gov/30772342/
https://pubmed.ncbi.nlm.nih.gov/30772342/
https://pubmed.ncbi.nlm.nih.gov/2296641/
https://pubmed.ncbi.nlm.nih.gov/12034923/


Citation: Aswini K Pujahari. “Therapeutic Way to Predicting Acute Pancreatitis Non-Necrotising (Mild) and Necrotising (Severe) at 24 
Hrs”. EC Gastroenterology and Digestive System 8.10 (2021): 25-39.

Therapeutic Way to Predicting Acute Pancreatitis Non-Necrotising (Mild) and Necrotising (Severe) at 24 Hrs

37

15. Sarr MG. “2012 revision of the Atlanta classification of acute pancreatitis”. Polish Archives of Internal Medicine - Medycyna Praktyczna 
123 (2013): 118-124.

16. Todd H Baron., et al. “American Gastroenterological Association Clinical Practice Update: Management of Pancreatic Necrosis Gastro-
enterology 158 (2020): 67-75.e1. 

17. Tyler Stevens., et al. “Acute pancreatitis: Problems in adherence to guidelines”. Cleveland Clinic Journal of Medicine 76.12 (2009): 
697-704.

18. Aoun E., et al. “Diagnostic accuracy of interleukin-6 and interleukin-8 in predicting severe acute pancreatitis: a meta-analysis”. Pan-
creatology 9 (2009): 777-785. 

19. Theodore W James and Seth D Crockett. “Management of acute pancreatitis in the first 72 hours”. Current Opinion in Gastroenterology 
34.5 (2018): 330-335. 

20. Bechien U Wu. “Editorial: fluid resuscitation in acute pancreatitis: striking the right balance”. The American Journal of Gastroenterol-
ogy 106 (2011): 1851-1852.

21. John Y Nasr., et al. “Early fluid resuscitation in acute pancreatitis: a lot more than just fluids”. Clinical Gastroenterology and Hepatology 
9 (2011): 633-634. 

22. Trikudanathan G., et al. “Current controversies in fluid resuscitation in acute pancreatitis: a systematic review”. Pancreas 41 (2012): 
827-834. 

23. Bechien U Wu., et al. “Lactated Ringer’s solution reduces systemic inflammation compared with saline in patients with acute pancre-
atitis”. Clinical Gastroenterology and Hepatology 9 (2011): 710-717.e1. 

24. Mao EQ., et al. “Fluid therapy for severe acute pancreatitis in acute response stage”. Chinese Medical Journal 122 (2009): 169-173.

25. Wu BU., et al. “Lactated Ringer’s solution reduces systemic inflammation compared with saline in patients with acute pancreatitis”. 
Clinical Gastroenterology and Hepatology 9 (2011): 710-717.

26. Haydock MD., et al. “National survey of fluid therapy in acute pancreatitis: current practice lacks a sound evidence base”. World Jour-
nal of Surgery 37 (2013): 2428-2435. 

27. Elisabeth De Waele., et al. “How to deal with severe acute pancreatitis in the critically ill”. Current Opinion in Critical Care 25 (2019): 
150-156. 

28. Enver Zerem. “Treatment of severe acute pancreatitis and its complications”. World Journal of Gastroenterology 20.38 (2014): 13879-
13892. 

29. GV Rodoman., et al. “[DIC-syndrome-related mortality in acute necrotic pancreatitis]”. Khirurgiia 5 (2018): 19-27. 

30. Mohammad Shafi Kuchay., et al. “Heparin and insulin in the management of hypertriglyceridemia-associated pancreatitis: case series 
and literature review”. Archives of Endocrinology and Metabolism 61 (2017): 198-201.  

https://gut.bmj.com/content/62/1/102
https://gut.bmj.com/content/62/1/102
https://pubmed.ncbi.nlm.nih.gov/31479658/
https://pubmed.ncbi.nlm.nih.gov/31479658/
https://pubmed.ncbi.nlm.nih.gov/19952294/
https://pubmed.ncbi.nlm.nih.gov/19952294/
https://www.karger.com/Article/Abstract/214191
https://www.karger.com/Article/Abstract/214191
https://pubmed.ncbi.nlm.nih.gov/29957661/
https://pubmed.ncbi.nlm.nih.gov/29957661/
https://pubmed.ncbi.nlm.nih.gov/21979206/
https://pubmed.ncbi.nlm.nih.gov/21979206/
https://pubmed.ncbi.nlm.nih.gov/21421079/
https://pubmed.ncbi.nlm.nih.gov/21421079/
https://pubmed.ncbi.nlm.nih.gov/22781906/
https://pubmed.ncbi.nlm.nih.gov/22781906/
https://pubmed.ncbi.nlm.nih.gov/21645639/
https://pubmed.ncbi.nlm.nih.gov/21645639/
https://pubmed.ncbi.nlm.nih.gov/19187641/
https://pubmed.ncbi.nlm.nih.gov/21645639/
https://pubmed.ncbi.nlm.nih.gov/21645639/
https://pubmed.ncbi.nlm.nih.gov/23720122/
https://pubmed.ncbi.nlm.nih.gov/23720122/
https://pubmed.ncbi.nlm.nih.gov/30730344/
https://pubmed.ncbi.nlm.nih.gov/30730344/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4194569/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4194569/
https://pubmed.ncbi.nlm.nih.gov/29798987/
https://pubmed.ncbi.nlm.nih.gov/28225998/
https://pubmed.ncbi.nlm.nih.gov/28225998/


Citation: Aswini K Pujahari. “Therapeutic Way to Predicting Acute Pancreatitis Non-Necrotising (Mild) and Necrotising (Severe) at 24 
Hrs”. EC Gastroenterology and Digestive System 8.10 (2021): 25-39.

Therapeutic Way to Predicting Acute Pancreatitis Non-Necrotising (Mild) and Necrotising (Severe) at 24 Hrs

38

31. Rajat Garg and Tarun Rustagi. “Management of Hypertriglyceridemia Induced Acute Pancreatitis”. BioMed Research International 
(2018): 4721357. 

32. Quentin M Nunes., et al. “The heparin-binding proteome in normal pancreas and murine experimental acute pancreatitis”. PLoS One 
14 (2019): e0217633. 

33. Qiu Qiu., et al. “The efficacy of low molecular weight heparin in severe acute pancreatitis: A systematic review and meta-analysis of 
randomized controlled trials”. Journal of Digestive Diseases 20 (2019): 512-522. 

34. Enrique de-Madaria. “[Latest advances in acute pancreatitis]”. Clinical Gastroenterology and Hepatology 38.1 (2015): 100-105. 

35. FG Brivet., et al. “Pro- and anti-inflammatory cytokines during acute severe pancreatitis: an early and sustained response, although 
unpredictable of death. Parisian Study Group on Acute”. Pancreatiti Critical Care Medicine 27 (1999): 749-755. 

36. Allison L Yang. “Nutrition and Acute Pancreatitis”. Journal of Clinical Medicine 10 (2021): 836. 

37. Attila Oláh and Laszlo Romics Jr. “Enteral nutrition in acute pancreatitis: a review of the current evidence”. World Journal of Gastro-
enterology 20 (2014): 16123-16131. 

38. Jianbo Song., et al. “Enteral nutrition provided within 48 hours after admission in severe acute pancreatitis: A systematic review and 
meta-analysis”. Medicine 97 (2018): e11871. 

39. Piet J Lodewijkx., et al. “Nutrition in acute pancreatitis: a critical review”. Expert Review of Gastroenterology and Hepatology 10 
(2016): 571-580. 

40. Beata Jabłońska and Sławomir Mrowiec. “Nutritional Support in Patients with Severe”. Acute Pancreatitis-Current Standards Nutri-
ents 13.5 (2021): 1498. 

41. Hideto Yasuda., et al. “Etiology and mortality in severe acute pancreatitis: A multicenter study in Japan”. Pancreatology 20.3 (2020): 
307-317. 

42. JJ Powell., et al. “Survey of antibiotic prophylaxis in acute pancreatitis in the UK and Ireland”. British Journal of Surgery 86 (1999): 
320-322. 

43. C Bassi., et al. “Antibiotic therapy for prophylaxis against infection of pancreatic necrosis in acute pancreatitis”. Cochrane Database of 
Systematic Reviews 4 (2003): CD002941. 

44. Villatoro E., et al. “Antibiotic therapy for prophylaxis against infection of pancreatic necrosis in acute pancreatitis”. Cochrane Database 
of Systematic Reviews 18.4 (2006): CD002941.

45. Eduardo Villatoro., et al. “Antibiotic therapy for prophylaxis against infection of pancreatic necrosis in acute pancreatitis”. Cochrane 
Database of Systematic Reviews 5 (2010): CD002941. 

46. Cheng Zhu., et al. “Intra-abdominal infection in acute pancreatitis in eastern China: microbiological features and a prediction model”. 
Annals of Translational Medicine 9 (2021): 477. 

https://www.hindawi.com/journals/bmri/2018/4721357/
https://www.hindawi.com/journals/bmri/2018/4721357/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0217633
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0217633
https://pubmed.ncbi.nlm.nih.gov/31432611/
https://pubmed.ncbi.nlm.nih.gov/31432611/
https://pubmed.ncbi.nlm.nih.gov/10321665/
https://pubmed.ncbi.nlm.nih.gov/10321665/
https://pubmed.ncbi.nlm.nih.gov/33670647/
https://pubmed.ncbi.nlm.nih.gov/25473164/
https://pubmed.ncbi.nlm.nih.gov/25473164/
https://pubmed.ncbi.nlm.nih.gov/30142782/
https://pubmed.ncbi.nlm.nih.gov/30142782/
https://pubmed.ncbi.nlm.nih.gov/26823272/
https://pubmed.ncbi.nlm.nih.gov/26823272/
https://pubmed.ncbi.nlm.nih.gov/33925138/
https://pubmed.ncbi.nlm.nih.gov/33925138/
https://www.researchgate.net/publication/339754326_Etiology_and_Mortality_in_Severe_Acute_Pancreatitis_A_Multicenter_Study_in_Japan
https://www.researchgate.net/publication/339754326_Etiology_and_Mortality_in_Severe_Acute_Pancreatitis_A_Multicenter_Study_in_Japan
https://pubmed.ncbi.nlm.nih.gov/10201771/
https://pubmed.ncbi.nlm.nih.gov/10201771/
https://pubmed.ncbi.nlm.nih.gov/20464721/
https://pubmed.ncbi.nlm.nih.gov/20464721/
https://pubmed.ncbi.nlm.nih.gov/20464721/
https://pubmed.ncbi.nlm.nih.gov/20464721/
https://pubmed.ncbi.nlm.nih.gov/20464721/
https://pubmed.ncbi.nlm.nih.gov/20464721/
https://pubmed.ncbi.nlm.nih.gov/33850874/
https://pubmed.ncbi.nlm.nih.gov/33850874/


Citation: Aswini K Pujahari. “Therapeutic Way to Predicting Acute Pancreatitis Non-Necrotising (Mild) and Necrotising (Severe) at 24 
Hrs”. EC Gastroenterology and Digestive System 8.10 (2021): 25-39.

Therapeutic Way to Predicting Acute Pancreatitis Non-Necrotising (Mild) and Necrotising (Severe) at 24 Hrs

39

Volume 8 Issue 10 October 2021
©All rights reserved by Aswini K Pujahari.

47. Mark C van Baal., et al. “Dutch Pancreatitis Study Group) The role of routine fine-needle aspiration in the diagnosis of infected necro-
tizing pancreatitis”. Surgery 155 (2014): 442-448. 

48. Pramod Kumar Garg., et al. “Association of extent and infection of pancreatic necrosis with organ failure and death in acute necrotiz-
ing pancreatitis”. Clinical Gastroenterology and Hepatology 3 (2005): 159-166. 

49. Antonio Carnovale., et al. “Mortality in Acute Pancreatitis: Is It an Early or a Late Event? Antonio Carnovale1 JOP”. JOP Journal of the 
Pancreas 6.5 (2005): 438-444.

https://pubmed.ncbi.nlm.nih.gov/24287142/
https://pubmed.ncbi.nlm.nih.gov/24287142/
https://pubmed.ncbi.nlm.nih.gov/16234014/
https://pubmed.ncbi.nlm.nih.gov/16234014/
https://pubmed.ncbi.nlm.nih.gov/16186665/
https://pubmed.ncbi.nlm.nih.gov/16186665/

	_Hlk72402475
	_Hlk72496722
	_Hlk72601069
	_Hlk72309934

