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Abstract
Gallstone disease with advanced symptoms is one of the common abdominal emergencies during pregnancy, and it is considered one of the most frequently reported non-obstetric surgical conditions in pregnant women. This study aimed to evaluate the outcomes of surgical cholecystectomy in pregnant women with symptoms of advanced gallstones. A retrospective analysis of 2814 pregnant women attended various wards in governmental and private hospitals in the governorates of Diyala and Kirkuk in Iraq for more than two years, between February 2020 and June 2022. The hospital database was used to confirm the diagnosis of advanced gallstone symptoms in these pregnant women. The incidence of symptomatic gallstones in pregnant women, diagnosis and method of therapeutic management, cholecystectomy according to pregnancy periods and perinatal complications for patients according to therapeutic methods were determined. The results confirmed that out of 2814 pregnancies, only 126 (4%) had symptoms of gallstones. It was found that the majority of cases 67 (53%) were within the first trimester of pregnancy, and the least 29 (23%) in the second trimester. Acute cholecystitis was the generality 84 (67%) diagnosed in pregnant with symptomatic gallbladder disease. only 9 (7%) of pregnant patients had undergone prenatal cholecystectomy versus 117 (93%) were managed conservatively. 20 (16%) cases with undesirable complications were recorded, where 12 cases of low birth weight were noted, 4 of them underwent surgery versus 8 treated conservatively. It was concluded that a large proportion of women suffer from symptoms of gallstones during pregnancy. Most cases can be managed conservatively, and intervention should be performed as often as needed.
Keywords: Pregnancy periods, cholecystectomy, gallstones symptoms.

Introduction
Gallstone disease with advanced symptoms is one of the most common medical emergencies for the abdomen during pregnancy, along with acute appendicitis [1,2]. The incidence of diseases associated with gallstones that pose a risk to pregnancy may reach more than 7%, so managing these diseases is considered a diagnostic and therapeutic challenge for specialized surgeons [3,4]. It is known that alterations in anatomical features associated with pregnancy can make diagnosis difficult in acute abdominal emergencies [5]. Delay in diagnosis may increase the risk of perforation, and thus generalized peritonitis or sepsis, leading to premature delivery, fetal loss and maternal mortality in some cases. In contrast, early diagnosis and timely surgical intervention have been shown to give much better results in the perinatal period [6]. In recent years, there have been developments in the management of gallstone disease, although there are still concerns about the risks to the fetus as well as pregnant women [7].An accepted indication for cholecystectomy during pregnancy is symptomatic gallstone disease with failure of conservative antibiotic management [8]. It has been confirmed that laparoscopic surgeries are secured throughout pregnancy. Besides, several recent articles have suggested that surgical intervention to manage gallbladder disease, especially in the third trimester of pregnancy, may lead to higher preterm birth rates than conservative treatments [9]. However, exposing any pregnant woman to riskiness of a surgical procedure is a hard decision that the surgeon must carefully decide with the patient [10]. It should be noted that many practical researches in the past decades have been conducted in order to evaluate feasibility and safety of cholecystectomy in pregnant patients, as most of the authors encouraged surgeons to have a lower threshold for surgical intervention [11, 12]. In spite of registered safety of surgery in urgent critical cases, the outcomes of delayed surgical intervention in semi-urgent conditions are rarely documented for women with symptomatic gallbladder disease during pregnancy [13]. On the other hand, many suppose that the criterion of conservative care should be the most appropriate, with surgical mediation postponed until the postpartum period [14]. On the contrary, others believe that avoiding surgical intervention and maintaining on conservative handling can have negative effects on pregnant patient or the fetus [15]. Because there are few clinical studies that have been conducted to assess the safety and outcomes of surgery during pregnancy, we carried out this retrospective study on pregnant women with symptomatic gallstones to evaluate the outcome of surgical management.
Materials and Methods
Patients and study design
This retrospective study analyzed 2814 pregnant women attended various wards of hospitals in two Iraqi governorates, Diyala and Kirkuk, for checkup with the necessary follow-up, during a period of more than two years between February 2020 and June 2022. This study was completed after obtaining the approval of the Ethics Committee of the Kirkuk and Diyala Health Directorates. The incidence of advanced gallstone symptoms was determined based on the hospitals database to confirm the diagnosis of these pregnant women. The study included all pregnant women with completed data and diagnosed by specialized physicians, and pregnant women without it were excluded. Outcomes evaluated for patients with advanced gallstone symptoms included the following: diagnosis and management method (conservative/surgical), cholecystectomy by gestational age, and perinatal complications according to management method.


Surgical procedures
All pregnant women with symptomatic advanced gallstones were admitted for conservative management, while surgery was planned for pregnant women in the second trimester who did not respond to medical treatment. For women during the first or third trimesters of pregnancy, we continued nonsurgical treatments until surgery became feasible for unresponsive cases as they approached the second trimester or postpartum period, respectively. Conservative management included intravenous fluid administration, broad-spectrum antibiotics (third generation cephalosporins and metronidazole if no contraindications) and paracetamol injections as needed. However, when these measures failed to relieve the symptoms, the patient was prepared for cholecystectomy during pregnancy. Operatively (Figure 1), the steps are the same which are done in cases of non-pregnant ones. They were generally anaesthetized, and a single dose of preoperative antibiotic was administered, the site of the initial access port was adjusted according to the gravid uterus level, then the Veress needle was inserted with observing and holding the CO2 insufflation pressure to no more than 12 mmHg, and the other three ports were also inserted in their standard positions. Then keep on the same operative procedure as usual [16], and most cases are discharged home on next day. In cases where we encountered operative difficulties, we convert to the open approach of cholecystectomy through the right subcostal incision, and conversional open cholecystectomy was indicated for only two patients.
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Figure 1: Cholecystectomy in pregnant women participating in the study.
Data analysis
Using SPSS program (version 26, IBM Corp), the results in this study were descriptively analyzed and tabulated. Besides using Microsoft Excel to display the results in a clear bar chart format. Data were represented as standard deviation and mean, numerical frequencies, and percentages (%), as appropriate.  


Results
Of the 2814 pregnancies enrolled in this study, only 126 (4%) of them had developed gallstone symptoms (Fig. 1).
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Figure 1: The incidence of gallstone symptoms for all pregnancies in the study.
Most of the pregnant with gallstone symptoms 67 (53%) were in the first trimester period, with mean of age 30 ± 3, followed by 30 (24%) patients in the third trimester, and the remaining 29 (23%) patients in the second trimester (Table 1).

	Trimester 
	Frequency (%)
	Mean of Age
	Parity

	First
	67 (53 %)
	30±3
	4 (1-6)

	Second
	29 (23 %)
	29±5
	2 (1-4)

	Third
	30 (24 %)
	31±4
	3 (1-5)

	Total
	126 (100 %)
	30±4
	3 (1-6)


Table 1: Baseline characteristics of patients throughout pregnancy
     


Results confirmed that acute cholecystitis was the most common case of complicated gallstones diagnosed during pregnancy 84 (67%), followed by acute pancreatitis 23 (18%) cases in pregnant patients. In addition, only 9 (7%) of patients had undergone prenatal cholecystectomy and 117 (93%) were treated conservatively. Of the total cholecystectomy in 9 pregnant women, 7 patients underwent laparoscopic surgery (table 2). 
Table 2: Diagnosis of patients and method of therapeutic management
	
Diagnosis
	
Frequency (%)
	Therapeutic management

	
	
	Conservatively
	Cholecystectomy

	
	
	
	Laparoscopic 
	Open

	Acute cholecystitis
	84 (67%)
	80
	4
	_

	Acute cholangitis
	6 (5%)
	5
	_
	1

	Acute pancreatitis
	23 (18%)
	21
	1
	1

	Choledocholithiasis
	13 (10%)
	11
	2
	_

	Total
	126 (100%)
	117
	7
	2



As shown in Table 3, only 1 (11%) patients underwent laparoscopic cholecystectomy during the first trimester, 5 (56%) patients in the second trimester, and the remaining 3 (33%) patients in the third trimester.An open resection was done in 2 patients in their third trimester due to insufficient exploration during laparoscopy.

Table 3: Cholecystectomy for patients according to the period of pregnancy
	Pregnancy period
	Cholecystectomy
	Laparoscopic Surgery
	Open Surgery

	First trimester
	1 (11 %)
	1 (11 %)
	_

	Second trimester
	5 (56%)
	5 (56%)
	_

	Third trimester
	3 (33 %)
	1 (11 %)
	2 (22 %)

	Total
	9 (100 %)
	7 (78 %)
	2 (22 %) 




In Table 4, perinatal complications are summarized. Out of 126 patients, 20 (16 %) of them had undesirable complications, as it was noted that 12 (9 %) of the infants were suffering from low birth weight, 4 of these underwent surgery and the rest were treated conservatively. It was also observed that 6 (5%) pregnant women had preterm delivery, only 2 of whom underwent cholecystectomy surgery. On the other hand, 1 (1 %) pregnant woman had a missed abortion, and she was treated conservatively. There was one maternal death for patient suffering from acute pancreatitis with covid-19 infection.
Table 3: Complications of perinatal conditions for pregnant and infants 
	Complications
	Frequency (%)
	Therapeutic management

	
	
	Conservatively
	Cholecystectomy

	Missed abortion
	1 (1 %)
	1
	/

	Preterm delivery
	6 (5 %)
	4
	2

	Maternal mortality
	1 (1 %)
	1
	/

	Low birth weight
	12 (9 %)
	8
	4

	Total
	20 (16 %)
	14
	6



Discussion
It is known that the pregnant woman undergoes physiological changes that contribute to the formation of an ideal environment for the development of gallstones, as the high estrogen hormone increases the secretion of cholesterol, in addition to that progesterone reduces the secretion of bile acid and delays the emptying of the gallbladder, which leads to excessive saturation of bile with cholesterol and a predisposition to the formation of gallstones [17,18]. According to obtained data, among the 2814 pregnancies registered in this study, the incidence of developing gallstone symptoms was (4%). Most of those cases were in the first trimester, followed by the third trimester of pregnancy. Thus, we found the symptoms of gallstones developed in a large proportion of pregnant women. This is almost consistent with other similar studies, in a previous prospective study by Ko et al (2005) on 3254 pregnant women in a military medical center, they found gallstones developed in (5.1%) in the second trimester, and (7.9%) in the third trimester. Thus, they have proven that gallstones are common in pregnancy [19].In another prospective study by Schwulst & Son (2020) on more than 3,000 pregnant women, approximately (8%) were diagnosed with gallstones and 1.2% developed symptoms of gallstone disease [20]. The surgical approach during pregnancy remains controversial [12], this study evaluated outcomes in women with advanced gallstones during pregnancy, and compared a conservative nonsurgical approach to surgical cholecystectomy. About 117 (93%) pregnant patients were managed conservatively versus 9 (7%) underwent prenatal cholecystectomy, of which 7 patients underwent laparoscopic surgery compared to only 2 cases of conventional open surgery. Laparoscopy is a common general surgery, especially in the abdomen. Typically, most surgeons are motivated to use the laparoscopic technique because of some good considerations, including improved prognosis, significantly lower mortality rates in surgery, and lower morbidity. On the other hand, laparoscopic surgery is preferred over traditional open surgery due to the smaller incision, shorter recovery time, and the surgeon being able to better see as well as enlarge the structure of the abdominal cavity. [21,22]. Dhupar et al (2010) conducted a retrospective analysis on fifty-eight cases at a large regional obstetric referral center over a 3-year period diagnosed with symptomatic gallstones, they concluded that delaying cholecystectomy in a pregnant patient with gallbladder disease led to increased morbidity in the short and long term, and cholecystectomy during pregnancy led to a lower complication rate, noting that they were all completed by laparoscopy [23]. In another previous retrospective analytical study conducted by Hedström and colleagues (2017) to compare conservative management and surgical intervention of pregnancies with gallstone-related disease, their findings support surgical intervention in pregnancy [24] . In a similar recent Korean study conducted by Lee et al. (2022) conducted on 2941 pregnant women underwent appendectomy or cholecystectomy within ten years, they concluded that laparoscopic surgery was feasible and safe without negative results after surgery, with the need for close monitoring of premature birth after surgery, especially for patients underwent laparoscopic surgery in the first and third trimesters of pregnancy [25]. Through the results of our study, surgical management of symptomatic gallbladder disease in pregnant women has been beneficial and has contributed to the reduction of expected perinatal complications for pregnant women and infants.
Conclusions
According to the results of this study, it was concluded that a large proportions of women suffer from advanced symptoms of gallstones during pregnancy. Most cases can be managed conservatively, with intervention performed as often as needed. Our study also demonstrated that surgical management for pregnant women with symptomatic gallbladder disease was safe and reduced perinatal complications.
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