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Abstract

Introduction: Pregnancy and the postpartum period are risk factors for developing biliary sludge, gallstones, and any of their 
complications. Objective: To determine the prevalence, presentation, and consequences of cholestasis during pregnancy 
and postpartum in a referral hospital of Baja California Sur. Material and Methods: This was a retrospective, observational 
study that enrolled pregnant or postpartum patients diagnosed with gallstones with any presentation. Results: 137 patients 
were included with 22 ± 4 years of age; 33 were pregnant and 104 in the postpartum period. Only 14% of the group had a 
history of cholelithiasis, and overweight/obesity was observed in 66.7 and 66.3% of pregnant and postpartum patients, re-
spectively (p = 0.94). Of pregnant patients, 33.3% presented with acute cholecystitis, a condition observed in 16.3% of the 
postpartum patients (p = 0.04). Pancreatitis and choledocholithiasis were slightly more common in pregnant women (21.23% 
vs. 19.2%; p = 0.56). There was no maternal mortality and one case of spontaneous abortion was exclusively observed. 
Conclusions: It is a priority to diagnose and monitor cholelithiasis in pregnant women because the acute cases observed 
occurred more frequently, but choledocholithiasis and pancreatitis occurred similarly in both groups. 
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Introduction

In Mexico, the prevalence of cholelithiasis in the gen-
eral population is 14.3%1. This prevalence tends to in-
crease with age by up to 25% after 60 years and 33% 
after 70 years of age2. Choledocholithiasis occurs more 
commonly in females, and even more in young people 
with obesity or who consume lithogenic medications 
such as contraceptives3. 

Gallbladder inflammation, or cholecystitis, has mostly 
a lithiasic etiology, and it occurs in 90%-95% of acute 
episodes, generally by obstruction of the cystic duct 

when a gallstone impacts on it or on the gallbladder 
neck. Bacterial colonization is present the bile in more 
than 75% of acute episodes: bacteria come from the 
duodenum by the ascending route, or through arterial, 
portal or lymphatic circulation4.

Pregnancy and the postpartum period are physiolog-
ical conditions that favor the development of gallbladder 
lithiasis due to an increase in serum cholesterol and 
triglycerides, an increase in their elimination through 
the bile and increase of biliary pigments owing to con-
tinuous hemolysis and to weight gain itself during ges-
tation, as well as rapid loss during the puerperium or 
postpartum period5,6.
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as gallstone with cholecystitis or without complications 
in pregnant patients during the puerperium or late post-
partum period up to 1 year, during the period encom-
passed between January 1, 2009 and December 31, 
2013, at the Juan María de Salvatierra Hospital. Base-
line demographic variables were captured, including 
age, occupation, socioeconomic status and history of 
cholecystitis, as well as gestation weeks, number of 
days of puerperium and follow-up up to one year post-
partum. The presence of cholecystitis was also cap-
tured, which was divided into chronic lithiasic cholecys-
titis (CLC) and acute lithiasic cholecystitis (ALC); the 
first case, in women with symptoms of the postprandial 
pain-type at the right hypochondrium, irradiating to the 
scapular region, constant or colicky, associated with 
the ingestion of cholecystokinetic foods; in the second 
case, manifestations were acute, associated with nau-
sea, vomiting, signs of peritoneal irritation and tachy-
cardia, with or without low-grade fever or fever (tem-
perature of 37.2-37.9 °C or > 38 °C, respectively). In 
either case, the diagnosis required ultrasound confir-
mation, with acute episodes being differentiated by the 
presence of gallbladder wall thickening (more than 3.5-
mm thickness) with distension or “sandwich” appear-
ance of the wall and presence of gallstones with acous-
tic shadow. Choledocholithiasis was defined as the 
presence of gallstones in the bile duct demonstrated 
by imaging and common bile duct dilatation greater 
than 8 mm, or extrahepatic bile duct dilatation or ob-
servation of a gallstone associated with posterior 
acoustic shadow and obstructive symptoms (jaundice) 
with CLC or ALC. Pancreatitis was defined as epigas-
tric, sharp, stabbing abdominal pain associated with 
nausea and vomiting, with ALC or CLC, and amylase 
and lipase enzymes elevation 3-fold above the refer-
ence values. Treatment of the disease was divided in 
open or laparoscopic cholecystectomy, with or without 
bile ducts’ exploration and assessment thereof by en-
doscopy (ERCP) associated with open or laparoscopic 
cholecystectomy.

Morbidity was classified according to the specific 
type of medical or surgical complication, and if there 
was abortion, perinatal or maternal death as a conse-
quence of the pancreatobiliary condition.

The descriptive analysis was made by means of 
mean and standard deviation calculation for quantita-
tive variables and by means of crude numbers and 
percentages for qualitative variables. Statistical infer-
ence was made with Student´s parametric t-test for 
independent samples and the chi-square test or Fish-
er’s exact test (or both), respectively. To establish the 

Estrogen plays an important role in lithogenesis, 
mainly by increasing cholesterol synthesis. The choles-
terol secretion rate is proportional to the secretion of 
biliary acids and phospholipids, and as a result, the bile 
becomes saturated and causes de formation of calculi. 
An increase in estrogen receptors caused by pregnancy 
has been also described, specifically alpha-type estro-
gen receptors present in the liver and gallbladder7. 

Together with the above, pregnancy creates a state of 
gallbladder dyskinesia caused by relaxation of the gas-
trointestinal tract hollow viscera soft muscle by proges-
terone, which also increases sphincter of Oddi’s tone7-9. 

Pregnancy and puerperium are with no doubt factors 
that increase the risk for the development of biliary 
sludge, gallbladder lithiasis and any of their complica-
tions, such as acute cholecystitis, gallbladder hydrops, 
empyema of gallbladder, gallbladder necrosis, choled-
ocholithiasis, cholangitis or pancreatitis.

The main cause of non-obstetric abdominal surgical 
pain during pregnancy is acute appendicitis, which oc-
curs in one out of every 1200-1500 pregnancies. The 
second place is for cholelithiasis. Around 10% of preg-
nant women have ultrasound-demonstrable gallblad-
der lithiasis, and most these cases are asymptomatic; 
only one in every 1600-10,000 pregnant women re-
quires cholecystectomy during pregnancy. In addition 
to acute gallbladder inflammation, during pregnancy or 
postpartum, patients can suffer other complications 
such as choledocholithiasis, cholangitis and biliary 
pancreatitis8,10-13.

Asymptomatic gallbladder lithiasis treatment is con-
servative, as it also is for mild pancreatitis or non-com-
plicated acute cholecystitis episodes, although some 
evidences suggest a deleterious effect of this type of 
management on the maternal-fetal dyad14. However, 
cholecystectomy may be required (open or laparoscop-
ic, according to gestational age) and even an endo-
scopic retrograde cholangiopancreatography (ERCP) 
for the treatment of obstructive choledocholithiasis, 
cholangitis and biliary pancreatitis15. 

The purpose of this work is to know the prevalence 
of symptomatic cholelithiasis and its complications 
during pregnancy, the puerperium and late postpartum 
period, as well as its possible impact on maternal and 
fetal or infant mortality in a population from a reference 
hospital in Baja California Sur. 

Methods

This was a retrospective, observational study of all 
hospital discharges classified, according to the ICD-10, 
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were at postpartum period. Mean age was 22.0 ± 4.0 
years. Pregnant patients had prenatal control with an 
average of 4 medical appointments over the course of 
gestation. As shown in table 1, most patients were 
homemakers or students of low or middle-low socio-
economic status. Overweight or obesity was found in 
67.1% (92). As to the pregnancy status, the women had 
an average of 34 weeks of gestation. Those who were 
in the postpartum period received follow-up for up to 
12 months after the event. Only 13.13% of patients were 
aware of being cholelithiasis carriers. As also shown in 
table 1, 79.6% (n = 109) of patients had CLC, out of 
which 12.8% (n = 14) had also choledocholithiasis or 
biliary pancreatitis. Conversely, only 20.4% of patients 
had ALC, but 46.4% of these patients (n = 13) had cho-
ledocholithiasis or pancreatitis, with the difference be-
ing statistically significant (p = 0.01; OR: 3.01; 95% CI: 
1.07-8.91).  

The most widely used treatment was open cholecys-
tectomy in 67.9% of cases (n = 93), followed by lapa-
roscopic cholecystectomy in 16.7% (n = 23). Bile duct 
open exploration was carried out in 17 cases, and 
ERCP was carried only out in 5 patients.

association and risk between the state of pregnancy 
and postpartum, odds ratios were established with 95% 
confidence intervals (ICs). Every p-value < 0.05 was 
considered to be statistically significant. For the pro-
cessing of data and statistical analysis, the Microsoft 
Excel 2007 (Redmond, WA, USA) and SPSS for Win-
dows (version 20, IBM Corp., Armonk, NY, USA) pro-
grams were used.

The present study protocol has the approval of the 
Local Teaching, Research and Ethics Committee of the 
Juan María de Salvatierra General Hospital, of La Paz, 
B.C.S., with registration number R-01-01-2014. Accord-
ing to the Mexican United States General Statute of 
Health, this study is classified as free of risk, and pa-
tient-signed informed consent was therefore not 
required.

Results

During the development of the study, 1522 pregnant 
or puerperal women were admitted to the hospital unit, 
out of which 137 (9%) had any of both aforementioned 
conditions; out of these, 33 were pregnant and 104 

Table 1. General characteristics of the studied patients (n = 137)

n %

Occupation Homemaker 70 51.1
Merchant 6 4.4
Employee 23 16.8
Professional 4 2.9
Student 34 24.8

BMI level Normal 45 32.8
Overweight 50 36.5
Obesity 42 30.7

Socioeconomic status Low 83 60.6
Middle-low 54 39.4

History of gallbladder disease Yes 19 13.9
No 118 86.1

Diagnosis CLC 109 79.6
CLC and choledocholithiasis 11 10.0
CLC and pancreatitis 3 2.8
ALC 28 20.4
ALC and choledocholithiasis 7 25.0
ALC and pancreatitis 6 21.4

Treatment Open cholecystectomy 93 67.9
Laparoscopic cholecystectomy 23 16.8
Open cholecystectomy + BDE 16 11.7
ERCP + open cholecystectomy 3 2.2
ERCP + laparoscopic cholecystectomy 2 1.5
Total 137 100

ALC: acute lithiasic cholecystitis; BDE: bile duct exploration; BMI: body mass index; CLC: chronic lithiasic cholecystitis.
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Table 2. Inferential statistics between pregnant status and postpartum status (n = 137)

Variable Pregnancy 
(n = 33)

Postpartum
(n = 104)

p-value*
(OR; 95% CI)

Occupation Homemaker 13 (39.4%) 57 (54.8%) 0.18
Merchant 2 (6.1%) 4 (3.85%) (0.59; 0.25-1.39)
Employee 8 (24.2%) 15 (14.4%)
Professional 0 4 (3.85%)
Student 10 (30.3%) 24 (23.1%)

BMI level Normal 11 (33.3%) 34 (32.7%) 0.94
Overweight 12 (36.4%) 38 (36.5%) (1.03; 0.41-2.54)
Obesity 10 (30.3%) 32 (29.8%)

Socioeconomic status Low 16 (48.5%) 67 (64.4%) 0.10
Middle-low 17 (51.5%) 37 (35.6%) (0.52; 0.22-1.23)

History of gallbladder disease Yes 3 (9.1%) 16 (15.4%) 0.27
No 30 (90.9%) 88 (84.6%) (0.55; 0.21-2.21)

Diagnosis CLC 22 (66.6%) 87 (83.7%) 0.04
CLC/choledocholithiasis 2 (6.06%) 9 (8.7%) (0.40; 0.15-1.08)
CLC/pancreatitis 1 (3.03%) 2 (1.8%)
ALC 11 (33.3%) 17 (16.3%)
ALC/choledocholithiasis 1 (3.03%) 6 (5.8%)
CLC/pancreatitis 3 (9.09%) 3 (2.9%)

Treatment Open chole. 28 (84.8%) 65 (62.5%) 0.03
Lap. chole. 2 (6.1%) 21 (20.2%) (4.4; 0.92-28.7)
Open chole. + BDE 3 (9.1%) 13 (12.5%)
ERCP + open chole. 0 3 (2.9%)
ERCP + lap. chole. 0 2 (1.9%)

Complications Biloma 0 1 (1%) 0.42
Abortion 1 (3%) - (3.22; 0.0-121.8)

*By means of chi-square test or Fisher’s exact test.
95% CI: 95% confidence interval; ALC: acute lithiasic cholecystitis; BDE: bile duct exploration; BMI: body mass index; CLC: chronic lithiasic cholecystitis; ERCP: endoscopic 
retrograde cholangiopancreatography; lap. chole.: laparoscopic cholecystectomy; open chole.: open cholecystectomy; OR: odds ratio.

The characteristics of the pregnant women and of 
those who were at postpartum period are shown in 
table 2. A total of 33 patients were pregnant, with a 
mean gestational age of 34 weeks. Forty percent of 
the patients had their first pregnancy, 45% had their 
second and 15% had had 3 or more gestations. 
One-hundred and four patients were at postpartum 
period, 54% of them with less than 100 postpartum 
days and 46% with up to 365 postpartum days. Of the 
entire sample, 86.1% of patients had no history of 
gallbladder disease, and among those who were preg-
nant, 90.9% were not aware of being cholelithiasis 
carriers. Of the pregnant patients, 33.4% (n = 11) had 
ALC and of those in the postpartum period, only 16.4% 
(n = 17) had an acute presentation, with the differ-
ence being statistically significant (p = 0.04; OR: 
0.40; 95% CI: 0.15-1.08). The proportion of pregnant 
and postpartum patients that developed choledocho-
lithiasis or pancreatitis in the presence of CLC was 

9.1% and 10.5%, respectively (p = 0.81). In the pres-
ence of ALC, the proportion of complications was 
slightly higher in pregnant patients (12.13% and 8.7%, 
respectively), but the difference was not statistically 
significant (p = 0.86).

A larger number of pregnant women underwent open 
cholecystectomy and, in addition, in the postpartum 
women subgroup, a larger proportion underwent lapa-
roscopic cholecystectomy, with the difference being 
statistically significant (p = 0.03; OR: 4.4; 95% CI: 0.92-
38.7) and closely related to higher gestational age. 
Among associated symptoms, more than 40% of pa-
tients experienced nausea and epigastric pain, initially 
attributed to gastritis. There were no maternal or peri-
natal deaths.

Morbidity included an abortion in a woman with less 
than 20 weeks’ gestation. In postpartum patients, 
there was one case of bile collection without bile duct 
lesion in a patient who underwent laparoscopic 
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cholecystectomy. There were no differences in terms 
of morbidity or maternal mortality between groups. Min-
imum hospital length of stay was 3 days, and the max-
imum was 10 days in the cases with pancreatitis.  

Discussion

In the year 2007 alone, 218,490 cholecystitis-related 
medical consultations were offered and 69,675 chole-
cystectomies were performed at the IMSS, the largest 
social security institution in Mexico; in addition, chole-
cystitis and cholelithiasis were the seventh cause of 
hospital discharge16.  

At the Benemérito Hospital General Juan María de 
Salvatierra, which is a state reference center and site 
of the present study, the most widely practiced surgi-
cal procedure is cholecystectomy, after obstetric 
events. In this study, 137 pregnant and puerperal pa-
tients were included and received postpartum fol-
low-up for one year, with a gallbladder lithiasis preva-
lence of 9% being found, which is higher than that 
reported in the literature17.

The cohort of patients displayed a very young mean 
age. Although the prevalence of cholelithiasis is high in 
this state, average weeks of gestation at the moment 
of management was 34 weeks, which we attributed to 
medical management of painful episodes, such as gas-
tritis and spastic colon, either by the patient herself or 
her physician. This also influences on the variable 
where the patients refer no history of gallbladder dis-
ease, since probably they were not adequately diag-
nosed. Although epigastric pain during pregnancy has 
other connotations, it is a sign of alarm for preeclamp-
sia. Observations in this regard have found patients 
diagnosed with preeclampsia and epigastric pain 
where pain was associated up to 7% with bile duct 
pathology18.

Low and middle-low economic status constantly pre-
vailed in both groups. This factor might influence on 
self-medication and less medical care-seeking, which 
entails lithiasic disease exacerbation, as we observed 
in pregnant women. Another factor commonly associ-
ated with poverty is poor health education, and prenatal 
gallbladder disease intended search might facilitate 
early detection in case of a history of unspecific ab-
dominal pain over the course of pregnancy. The above 
premise includes health professionals, who should bear 
in mind the cholelithiasis diagnosis in order to facilitate 
its early detection.

Overweight and obesity, which were present in 
69.7% of pregnant women and in 66.3% of those who 

were in the postpartum period, deserve special com-
ment. Obesity is a predisposing factor for the develop-
ment of cholelithiasis and cholecystitis, with their cor-
responding complications. In Mexico, 33.1% of women 
older than 18 years suffer from obesity19; according to 
the 2012 National Survey on Health and Nutrition (EN-
SANUT – Encuesta Nacional de Salud y Nutrición), 
the prevalence of overweight and obesity in the fe-
male population of the state of Baja California Sur 
was 79.9%. Among those older than 20 years, 45.3% 
had obesity (body mass index > 30 kg/m2)20. In ad-
dition, this survey found that, in the period encom-
passed between 2006 and 2012, there was a de-
crease in the number of female patients with overweight, 
together with an increase in the number of those with 
obesity21.

Similarly, it is important to point out out that maternal 
mortality is a subject of vital importance for the Obser-
vatory of Maternal Mortality of Mexico, since, in 2014, 
893 maternal deaths were reported in the country, and 
this number has not been able to be decreased this 
year, in spite of efforts made by the authorities, since, 
by the 26th week of the year 2015, there were already 
342 maternal deaths recorded in the country22,23, after 
a decrease in maternal mortality had been observed in 
the 2012-2013 period in Baja California Sur24. 

The most common treatment in our hospital contin-
ues to be open cholecystectomy. This is attributed to 
the fact that most were emergency surgeries, as well 
as to the limitation of staff availability for laparoscopic 
procedures in all shifts; however, there is a marked 
trend towards laparoscopic cholecystectomy in the pu-
erperium and during follow-up, with the procedure be-
ing regarded as elective surgery.

On the other hand, the incidence of mild pancreatitis 
was higher in pregnant women in comparison with 
those who were in the postpartum period, with no sta-
tistical difference and without maternal or perinatal 
mortality ocurring. Biliary-origin pancreatitis non-seri-
ous evolution has been also reported in other 
series25.

The evolution in the management of pancreatitis 
during pregnancy has shown better results over the 
years, which results from diagnostic and therapeutic 
techniques improvement and specialized human re-
sources development for the care of the obstetric pa-
tient, as well as for neonatal care26,27.

Pancreatitis was of biliary origin in the entire cohort, 
which was demonstrated by ultrasound studies or 
during surgery by using cholangiography. The use of 
preoperative ERCP was limited, and the trend is still 
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towards open cholecystectomy with bile duct explora-
tion if required. Even when safety of this procedure has 
been demonstrated, the main limitations in these cases 
are lack of infrastructure and insufficient medical staff. 
Success of this procedure depends on the experience 
of those who perform it, in order to avoid multiple can-
nulation attempts and to decrease patient time of ex-
posure to sedation and radiation28. To avoid complica-
tions due to delays and lack of adequate infrastructure, 
the open surgical approach is preferred. According to 
experience in our hospital center with this type of pro-
cedures, durgical time is on average shorter than 90 
minutes, and hospital stay is no longer than 3 days. Even 
when we know that that with laparoscopic surgery hos-
pital length of stay is shorter, the hospital administrative 
process for such a procedure is an important factor that 
equates the days of hospital stay for an open surgery.

We should mention that, in general, all pregnant pa-
tients have access to medical services at any trimester 
of pregnancy, a situation that offers the opportunity to 
identify the presence of biliary pathology and, in addi-
tion, to introduce its knowledge in the health education 
sessions that are offered to patients, as well as to re-
view cases in the obstetrics and gynecology depart-
ment, so that examinations are conducted more thor-
oughly in order to detect any biliary pathology, especially 
considering that more than 40% of patients in our hos-
pital are diagnosed late, in addition to the lack of non-typ-
ical symptoms of biliary colic. Clinicians should have the 
astuteness to suspect the presence of biliary duct pa-
thology, bearing in mind the anatomical and physiologi-
cal changes that are characteristic of pregnancy29.

Ultrasound is a diagnostic auxiliary test that is avail-
able in most medical units. As standard procedure, 
patients undergo at least 2 obstetric ultrasounds 
throughout pregnancy, a situation that may be taken 
advantage of to examine the bile duct. In addition, it 
remains an auxiliary first-line imaging test in pregnant 
women with abdominal pain30, which gives the oppor-
tunity to offer early, elective surgery if required, with 
the least possible morbidity. Surgery by the laparo-
scopic route has been shown to be safe during preg-
nancy, since it doesn’t increase maternal and perinatal 
mortality with regard to the standard procedure17,31,32, 
as well as pregnancy and cholecystectomy resolution, 
if that were the case33. Choledocholithiasis resolution 
in a single event with ERCP and laparoscopic chole-
cystectomy in a pregnant woman with satisfactory re-
sults has also been reported34.

Our series of patients experienced pain exacerbation 
and had to be hospitalized for cholecystectomy in the 

postpartum period. As a general rule, all patients diag-
nosed with cholelithiasis have a more complex presen-
tation 90 days after delivery, which warrants surgery. 
Therefore, it is important identifying those mothers who 
present with gallstones, with or without symptoms, 
during pregnancy. There is a series of 56 patients, an-
alyzed by Veerappan et al.35, who only underwent pre-
partum ERCP and presented with symptoms 3 months 
after delivery, requiring emergency cholecystectomy 
and thus increasing morbidity.

In view of all the above, the presence gallbladder 
lithiasis should be intentionally searched for in pregnant 
patients’ prenatal control, and health education with 
regard to this condition should be increased; therefore, 
we suggest for liver and bile duct ultrasound to be per-
formed at second trimester of pregnancy as screening 
in search for gallbladder lithiasis, or sooner if the pa-
tient has suspicious symptoms. There was an associ-
ation between pregnancy and cholelithiasis complica-
tions, although only one abortion was observed in the 
group of pregnant women, with no maternal mortality 
in both women’s groups.
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