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Acute pancreatitis in pregnancy is a relatively common 
problem. The incidence is almost 1/1000–10.000 preg-

nancies.[1, 2] It can be caused by gallstones, idiopathic hy-
perlipidemia, alcohol abuse, and, less commonly by, hyper-
parathyroidism, trauma, and medications.[1-3] Gallbladder 
stones are the most frequently reported etiology and are 
often diagnosed in the third trimester.[1-3]

Acute pancreatitis is classified into mild, moderate, and 

severe forms. Mild and moderate forms are the most com-
mon presentations, and the established guidelines rec-
ommend cholecystectomy during the same admission in 
non-pregnant patients with gallstone-induced pancreati-
tis.[4] However, for patients who develop severe acute bili-
ary pancreatitis, especially with necrotizing pancreatitis, 
the decision regarding the timing of cholecystectomy is 
a complex one and prolongs the treatment process. On 
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the other hand, management of gallstone-induced pan-
creatitis in pregnant patients is controversial and requires 
a more careful consideration compared with that in non-
pregnant patients due to the fatal effects associated with 
varying severity of pancreatitis on both the mother and 
fetus.

In order to explain how clinicians can easily understand 
and manage this condition, we aimed to identify the epi-
demiology, diagnosis, treatment, and outcomes along 
with maternal and fetal morbidity and mortality associ-
ated with gallstone-induced acute pancreatitis at a high-
volume referral hospital with the highest number of ob-
stetric surgeries in our country.

Methods
Using hospital database, patient data between Septem-
ber 2010 and April 2017 was retrospectively analyzed 
using key terms “pregnancy” and “pancreatitis” with high 
amylase and lipase levels and ultrasonography findings. 
Patients with pancreatitis due to idiopathic hyperlipid-
emia, alcohol abuse, hyperparathyroidism, trauma, and 
medications were excluded from the study. Data were 
analyzed regarding etiology (gallstone-induced pan-
creatitis), trimester of pregnancy, diagnostic tools, pan-
creatitis stage, clinical status, medical treatment, surgi-
cal interventions, and pregnancy status. Ranson used at 
admission (leukocyte count >16.000/mL; glucose >200 
mg/dL; age >55 years; LDH >350 IU/mL; aspartate amino-
transferase >250 IU/mL) and Balthazar scores were evalu-
ated in terms of the clinical status, laboratory parameters, 
and radiological findings of pregnant patients at the time 
of diagnosis. Revised Atlanta classifications were used 
for severity categorization. Mild pancreatitis was defined 
as the absence of organ failure complications. Moderate 
pancreatitis was defined as the presence of local com-
plications with or without transient organ failure(<48 h), 
and severe pancreatitis was defined as persistent organ 
failure (>48 h).[5]

Statistical Analysis
Statistical analyses were performed using SPSS 15.0 for 
Windows (SPSS Inc., Chicago, IL). Continuous data were ex-
pressed as mean (±SD). Number of patients and percent-
ages in brachets were used for categorical data. 

Results

Patient Demographics
Among a total of 45.654 births from September 2010 to 
April 2017, 68 patients were recorded to have acute pan-
creatitis due to biliary gallstones. The average patient age 

was 26.72±7.25 (18–35) years, and none of the patients 
had a pancreatitis episode before pregnancy (Table 1). 
Pancreatitis symptoms developed in most (n=38) (55.8%) 
patients during the third trimester. Of all, 24 (35.3%) pa-
tients were in first trimester, and 6 (8.9%) patients were in 
second trimester. Of the 24 patients with the first episode 
of pancreatitis in the first trimester, 12 (50%) were read-
mitted due to recurrence of pancreatitis. Other trimester 
groups did not experience recurrent pancreatitis (Table1). 
The most important finding on physical examination 
was upper and right abdominal pain, vomiting, and ab-
dominal distension. The mean hospitalization time was 
8.45±6.15 days.

Laboratory and Radiological Findings
Laboratory and radiological findings were used for diag-
nosis of acute pancreatitis in all the patients (Table 2). The 
mean serum amylase level at diagnosis was 608.43±380.32 
IU/L (normal range: 0–100 IU/L). Leukocyte count increased 
in all the patients, with a mean of 14.24±3.15×109/L and a 

Table 1. Severity of disease, treatment, and follow-up of pregnant 
patients with acute pancreatitis

Parameters Patients n (%)

Acute pancreatitis (initial)
Before pregnancy — (0)
1st trimester 24 (35.3)
2nd trimester 6 (8.9)
3rd trimester 38 (55.8)

Re-admission* 12 (17.6)
Ranson scale

1 50 (73.5)
2 11 (16.2)
3 7 (11.3)
4 —
5 —

Revised atlanta classification
Mild  61 (89.7)
Moderate 7 (11.3)
Severe —

Accompanying Acute Cholecystitis 5 (7.3)
ERCP(Sphincterotomy) 2 (2.9)
Cholecystectomy during pregnancy 9 (13.2)

Laparoscopic 7 (10.2)
Open 2 (3)

Cholecystectomy after pregnancy 59 (86.8)
Mean hospital stay (days) 8.45±6.15
Required ICU —
Preterm fetal morbidity/mortality —

ERCP: endoscopic retrograde cholangiopancreatography; ICU: intensive 
care unit. *All patients who were readmitted for pancreatitis episode after 
the first trimester of pregnancy.
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neutrophil percentage of 81.17±5.12%. The Ranson scale 
was used at admission to classify acute pancreatitis. Of all 
the patients, 61 (89.7%) had Ranson scores 1 and 2 and 
7 (11.3%) had Ranson score 3. Radiologic tools were used 
for the diagnosis and additional requirements. Ultraso-
nography (US) is the first preferred imaging method in all 
patients. Magnetic resonance cholangiopancreatography 
(MRCP) and computed tomography (CT) are used to de-
termine the severity of the disease in complicated cases. 
Peripancreatic area, gall bladder, and intra- and extra-he-
patic bile ducts were evaluated using US. Seven (11.3%) 
patients whose Ranson score was 3 underwent CT evalu-
ation for differential diagnosis. These patients were in the 
third trimester of pregnancy, and patients with moder-
ate acute pancreatitis according to revised Atlanta clas-
sification. No severe pancreatitis was seen in all periods. 
Baltazar grade C was reported in 6 patients and grade D 
(pancreatic collection) in 1 patient. These data are shown 
in Table 3. The number of patients having acute cholecys-
titis with pancreatitis was 5 (7.3%), while the number of 
patients with choledocholithiasis was 4 (5.8%). Choledo-
cholithiasis was detected using MRCP due to high levels 
of cholestasis enzyme with hyperbilirubinemia; sphincter-
otomy was performed with endoscopic retrograde chol-
angiopancreatography (ERCP) in 2 (2.9%) patients without 
any complications.

Treatment, Follow-up, and Timing of Cholecystec-
tomy
Conservative treatment was initiated for all pancreatitis 
patients and included pain control, spasmolysis, and fluid 
resuscitation. After initial treatment in patients with mild 
pancreatitis, enteral nutrition was initiated to avoid compli-
cations associated with parenteral therapy. Symptoms were 
improved in 58 (85.2%) patients within 48 h of initiation of 
enteral nutrition. No antibiotics were given to patients with 
mild pancreatitis and no evidence of infection. Antibiot-
ics (cephalosporin) were given to patients with moderate 
pancreatitis with resistance choledocholithiasis or patients 
who required interventional (ERCP, sphincterotomy) or sur-
gical procedures. Fetal movement, heart rate, and uterine 
contractions were closely followed. Serious complications 
such as cholangitis, infected necrosis, sepsis, and preterm 
labor were not detected in any patients.

Laparoscopic cholecystectomy was performed in 9 (13.2%) 
patients (5 patients in third and 4 in second trimester); there 
was conversion to open cholecystectomy in 2 patients due 
to adhesions of cholecystitis (Table 1). No postoperative 
complications were observed in patients who underwent 
surgery, and none of the patients was admitted to inten-
sive care unit. Fifty-nine patients underwent cholecystec-
tomy in the postpartum period, and all surgical procedures 
were laparoscopically completed. No fetal and maternal 
morbidity and mortality was observed in all periods. Sixty-
two (80%) pregnant women had normal deliveries and 6 
underwent cesarean delivery at term.

Discussion
Acute pancreatitis in pregnancy is not an uncommon prob-
lem. The incidence of acute pancreatitis in general popula-
tion 6 in 10.000.[6] However, among pregnant females, the 
incidence changes and is approximately 0.2–1 in 10.000 
pregnant females.[7, 8] Its etiology commonly includes gall-
stone disease, alcoholism, and hypertriglyceridemia, with 
bile stones accounting for up to 70% of cases.[9, 10] In our 
study, we found 68 patients with gallstone-induced acute 
pancreatitis among the hospital records of 45.654 pregnant 
patients. Several mechanisms are involved in the pathogen-
esis of acute pancreatitis; in the last trimester, cholesterol 
secretion exceeds the levels of bile acids, leading to the 
formation of cholesterol crystals and calcification.[11] Along 
with this, progesterone causes relaxation of the gallblad-
der smooth muscles, increasing biliary stasis and gallstone 
formation. Although diseases related to biliary stones are 
common among the population in Turkey, cholecystecto-
my is performed in the last treatment of symptomatic pa-
tients regardless of their pathogenesis. However, the tim-

Table 2. İnitial laboratory parameters of patients according to 
Ranson scale and other disease-related values

Parameters Results Normal Range

Leucocytes (mm3) 14.24±3.15 3.7–9.5×103

LDH (IU/L) 282.23±150.45 105-333
AST (IU/L) 34.21±30.32 10–40
Glucose(mg/dl) 83.45±22.4 70–100
Amylase (IU/L) blood 608.43±380.32 30–118
Lipase (U/L) 548.34±302.21 0–51
Total bilirubin (mg/dL) 2.1±1.3 0.3-1.9
Direct bilirubin (mg/dL) 0.8±0.5 0-0.3

AST: aspartate aminotransferase; LHD: lactate dehydrogenase.

Table 3. Radiological examinations used for the diagnosis of acute 
pancreatitis

Radiological Imaging Patients n (%)

US 68 (100)
CT

Balthazar grade C 6 (8.8)
Balthazar grade D 1 (2.5) 

MRCP 4 (5.8)

US: ultrasonography; CT: computed tomography; MRCP: magnetic 
resonance cholangiography.
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ing of diagnosis, follow-up, and cholecystectomy can be 
different at different clinics. In addition to the diagnosis of 
pancreatitis, the management of the disease can become 
complicated if the patient is pregnant.

The diagnostic criteria of acute pancreatitis are the same 
in non-pregnant and pregnant patients and include clini-
cal symptoms (epigastric pain and vomiting), increased 
lipase and amylase levels, and imaging methods. Imaging 
through abdominal US confers no risk of radiation to the 
fetus and can identify gallstones in patients with gallstone 
pancreatitis. We started with US as the first diagnostic tool 
in our clinical practice. On the other hand, CT, MRCP, and 
ERCP should be used with caution.[12] CT is used to deter-
mine the severity of the disease in complicated cases. We 
prefer CT depending on the clinical grade of the patient. 
In 7 (11.3%) patients with Ranson score 3, which indicates 
a complicated disease, we used CT. No fetal complication 
related to the use of CT was seen in the postpartum period. 
MRCP has 92% sensitivity, and it does not expose the moth-
er and fetus to radiation.[13] In 4 (5.8%) patients, imaging 
was performed using MRCP due to resistant cholestasis en-
zyme elevation and hyperbilirubinemia. ERCP is indicated 
in patients with severe biliary pancreatitis with cholangi-
tis and/or with evidence of common bile duct obstruction 
and is a safe procedure for pregnant women.[14] In our study 
population, sphincterotomy was performed with ERCP in 2 
(2.9%) patients without any complications. Another alter-
native imaging modality is endoscopic ultrasound that has 
a high sensitivity for both choledoch lesions and surround-
ing tissues and involves no radiation risk and is sensitive for 
diagnosis.[13] However, it can only be performed by experi-
enced physicians at advanced centers, and it is difficult to 
make this tool available at all centers.

Ranson scale and revised Atlanta scoring are the common-
ly used scales in acute pancreatitis patients for predicting 
morbidity and mortality risk and guiding clinicians how to 
manage the patients.[15] Mild acute pancreatitis (without lo-
cal complications and organ failure) is the most common 
form treated conservatively. However, severe acute pan-
creatitis requires complex management and intensive care 
due to high maternal and fetal morbidity. In our study, 61 
(89.7%) patients had Ranson scores 1 and 2 and 7 (11.3%) 
patients had Ranson score 3; severe pancreatitis was not 
observed in any of the groups. Presumably, due to our hos-
pital being a gynecological referral center, rapid and intense 
multidisciplinary networking with emergency, gynecology, 
and radiology departments, leading to an early diagnosis 
and treatment of acute pancreatitis in pregnant patients, 
prevented the seriousness of the cases. One of the contro-
versies in acute pancreatitis treatment is use of antibiotics. 
Guidelines do not recommend the use of prophylactic anti-

biotics in patients with pancreatitis, and there is no role for 
antibiotics in its mild form. Additionally, prophylactic use of 
antibiotics in acute pancreatitis is controversial. Some stud-
ies have recommended the use of prophylactic antibiotics 
in severe acute pancreatitis, whereas some have reported 
no benefits with their use.[16, 17] In our study, antibiotics 
were not used in patients with mild pancreatitis. However, 
antibiotics were used in patients with complicated pan-
creatitis, accompanying cholecystitis, and sphincterotomy 
with ERCP and those requiring surgical intervention.

The timing of cholecystectomy in pregnant patients with 
acute biliary pancreatitis remains controversial. Indications 
for surgery in such cases are severe symptoms, obstructive 
jaundice, acute cholecystitis resistance to medical treat-
ment, and peritonitis.[18] Laparoscopy has been accepted 
as a safe method for both mother and fetus in the second 
trimester. However, with recent developments in surgery, 
it has been shown that laparoscopic surgery can be per-
formed safely in all the trimesters of pregnancy.[19] Nota-
bly, the recurrence risk of pancreatitis due to gallstones 
in pregnancy is significant in our study. In our study, pa-
tients in the first trimester had a recurrence rate of 50% for 
pancreatitis. This increases hospital costs and reduces the 
quality of life of patients. In this case, especially consider-
ing this situation, the cholecystectomy procedure can be 
recommended at any stage of the pregnancy. Additionally, 
it is important to highlight that preferably a laparoscopy 
should have been performed rather than a laparotomy.

Conclusion
In conclusion, acute pancreatitis in pregnancy can have a 
lethal effect up to 20% on both the mother and the fetus. 
However, recently this risk has been decreasing due to bet-
ter supportive care of patients with pancreatitis, with im-
provements in antenatal care and wide-spread use of US, 
MRCP, EUS, and ERCP as well as laparoscopy. Furthermore, 
a multidisciplinary approach at advanced centers has defi-
nitely contributed to better maternal and fetal outcomes. 
According to our results showing no fetal and maternal 
morbidity and mortality, we recommend treatment and 
follow-up of such patients with a multidisciplinary ap-
proach especially at centers where general surgery (with 
experienced endoscopist), gynecology, intensive care unit, 
and radiology departments work in coordination.

Disclosures

Ethics Committee Approval: All procedures performed in this 
study involving human participants were in accordance with the 
ethical standards of the institutional and/or national research 
committee and in compliance with the 1964 Helsinki declaration 



96 The Medical Bulletin of Sisli Etfal Hospital

and its later amendments or comparable ethical standards.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship contributions: Concept – M.U.K.; Design – M.U.K., 
I.S.S.; Supervision – M.U.K.; Materials – I.S.S.; Data collection &/or 
processing – I.S.S.; Analysis and/or interpretation – I.S.S.; Literature 
search – I.S.S., M.U.K.; Writing – I.S.S.; Critical review – I.S.S., M.U.K.

References
1. Eddy JJ, Gideonsen MD, Song JY, Grobman WA, O'Halloran P. Pan-

creatitis in pregnancy. Obstet Gynecol 2008;112:1075–81.
2. Papadakis EP, Sarigianni M, Mikhailidis DP, Mamopoulos A, Kara-

giannis V. Acute pancreatitis in pregnancy: an overview. Eur J Ob-
stet Gynecol Reprod Biol 2011;159:261–6. [CrossRef ]

3. Hernandez A, Petrov MS, Brooks DC, Banks PA, Ashley SW, Tavak-
kolizadeh A. Acute pancreatitis and pregnancy: a 10-year single 
center experience. J Gastrointest Surg 2007;11:1623–7. [CrossRef ]

4. Murphy PB, Paskar D, Parry NG, Racz J, Vogt KN, Symonette C, et 
al. Implementation of an Acute Care Surgery Service Facilitates 
Modern Clinical Practice Guidelines for Gallstone Pancreatitis. J 
Am Coll Surg 2015;221:975–81. [CrossRef ]

5. Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson CD, Sarr 
MG, et al. Classification of acute pancreatitis--2012: revision of the 
Atlanta classification and definitions by international consensus. 
Gut 2013;62:102–11. [CrossRef ]

6. Talukdar R, Vege SS. Acute pancreatitis. Curr Opin Gastroenterol 
2015;31:374–9. [CrossRef ]

7. Pitchumoni CS, Yegneswaran B. Acute pancreatitis in pregnancy. 
World J Gastroenterol 2009;15:5641–6. [CrossRef ]

8. Igbinosa O, Poddar S, Pitchumoni C. Pregnancy associated pancre-
atitis revisited. Clin Res Hepatol Gastroenterol 2013;37:177–81.

9. Xu Q, Wang S, Zhang Z. A 23-year, single-center, retrospective 

analysis of 36 cases of acute pancreatitis in pregnancy. Int J Gyn-
aecol Obstet 2015;130:123–6. [CrossRef ]

10. Sivakumaran P, Tabak SW, Gregory K, Pepkowitz SH, Klapper EB. 
Management of familial hypertriglyceridemia during pregnancy 
with plasma exchange. J Clin Apher 2009;24:42–6. [CrossRef ]

11. Cain MA, Ellis J, Vengrove MA, Wilcox B, Yankowitz J, Smulian JC. 
Gallstone and Severe Hypertriglyceride-Induced Pancreatitis in 
Pregnancy. Obstet Gynecol Surv 2015;70:577–83. [CrossRef ]

12. Dimastromatteo J, Brentnall T, Kelly KA. Imaging in pancreatic dis-
ease. Nat Rev Gastroenterol Hepatol 2017;14:97–109. [CrossRef ]

13. Safari MT, Miri MB, Ebadi S, Shahrokh S, Mohammad Alizadeh 
AH. Comparing the Roles of EUS, ERCP and MRCP in Idiopathic 
Acute Recurrent Pancreatitis. Clin Med Insights Gastroenterol 
2016;9:35–9. [CrossRef ]

14. Tang SJ, Mayo MJ, Rodriguez-Frias E, Armstrong L, Tang L, Sreen-
arasimhaiah J, et al. Safety and utility of ERCP during pregnancy. 
Gastrointest Endosc 2009;69:453–61. [CrossRef ]

15. Di MY, Liu H, Yang ZY, Bonis PA, Tang JL, Lau J. Prediction Models 
of Mortality in Acute Pancreatitis in Adults: A Systematic Review. 
Ann Intern Med 2016;165:482–490. [CrossRef ]

16. Mourad MM, Evans R, Kalidindi V, Navaratnam R, Dvorkin L, Bram-
hall SR. Prophylactic antibiotics in acute pancreatitis: endless de-
bate. Ann R Coll Surg Engl 2017;99:107–112. [CrossRef ]

17. Baltatzis M, Mason JM, Chandrabalan V, Stathakis P, McIntyre 
B, Jegatheeswaran S, et al. Antibiotic use in acute pancreatitis: 
An audit of current practice in a tertiary centre. Pancreatology 
2016;16:946–951. [CrossRef ]

18. Talebi-Bakhshayesh M, Mohammadzadeh A, Zargar A. Timing of 
cholecystectomy after acute severe pancreatitis in pregnancy. 
Malays J Med Sci 2015;22:68–70.

19. Laustsen JF, Bjerring OS, Johannessen Ø, Qvist N. Laparoscopic 
appendectomy during pregnancy is safe for both the mother and 
the fetus. Dan Med J 2016;63. pii: A5259.

https://doi.org/10.1097/AOG.0b013e318185a032
https://doi.org/10.1016/j.ejogrb.2011.07.037
https://doi.org/10.1007/s11605-007-0329-2
https://doi.org/10.1016/j.jamcollsurg.2015.07.447
https://doi.org/10.1136/gutjnl-2012-302779
https://doi.org/10.1097/MOG.0000000000000201
https://doi.org/10.3748/wjg.15.5641
https://doi.org/10.1016/j.clinre.2012.07.011
https://doi.org/10.1016/j.ijgo.2015.02.034
https://doi.org/10.1002/jca.20192
https://doi.org/10.1097/OGX.0000000000000216
https://doi.org/10.1038/nrgastro.2016.144
https://doi.org/10.4137/CGast.S37927
https://doi.org/10.1016/j.gie.2008.05.024
https://doi.org/10.7326/M16-0650
https://doi.org/10.1308/rcsann.2016.0355
https://doi.org/10.1016/j.pan.2016.08.012

