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Abstract
The aim of our study was to assess the feasibility and efficacy of laparoscopically assisted vaginal hysterectomy (LAVH) with the two-port method. One hundred seventy-six women with uterine diseases underwent LAVH using the two-port method. We reviewed the medical records of the patients’ age, parity, body mass index, history of previous abdominal surgery, operative indications, histopathological diagnosis, operating time, weight of the removed uterus, change in the hemoglobin levels, hospital stay, and occurrence of any complications. The median age of the patients was 46 years (range, 33–60 years), the median parity was 2 (range, 0–5), and the median body mass index was 23.4 kg/m2 (range, 17.6–29.6 kg/m2). Forty-two patients (23.9%) had previous abdominal operative history. The most common operative indication was menorrhagia, and the most common histopathological diagnosis was leiomyoma. The median operating time was 58 min (range, 30–150 min), and the median weight of the removed uterus was 230 g (range, 60–660 g). The median change in the hemoglobin level was 1.7 g/dL (range, 0.1–3.8 g/dL). The median hospital stay was 3 days (range, 2–7 days). An ileus occurred postoperatively in one patient, which was managed conservatively. No additional port was required in any of the cases. No operation was converted to an abdominal hysterectomy. LAVH using the two-port technique with the aid of a 5-mm telescope and an endoscopic stapler is both feasible and efficient.
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Background
Laparoscopically assisted vaginal hysterectomy (LAVH) is one of the most frequently performed gynecologic operations, and numerous authors have demonstrated the safety and feasibility of LAVH [1]. Researchers have performed LAVH on variously sized uteri with broad indications and have successfully introduced methods that reduce morbidity [2–4]. The three- or four-port method with various port-placement systems is used in most laparoscopic hysterectomies. The aim of our study was to evaluate the feasibility and efficacy of LAVH with the two-port method using a 5-mm telescope and endoscopic staplers.

Materials and methods
Eight hundred seventy-nine women with various uterine diseases underwent LAVH at Kangbuk Samsung Hospital from December 2005 to June 2009. Among those, 176 women (19.2%) underwent LAVH utilizing the two-port method. For the rest, including 18 single-port method, either the three-port method or the four-port method was used [2]. All patients underwent preoperative assessments that included a detailed medical history, pelvic examination, pelvic ultrasonogram, and Pap smear. When indicated, a colposcopically directed cervical biopsy, conization of the uterine cervix, or endometrial biopsy was performed preoperatively. Information such as age, parity, body mass index, the number of previous abdominal surgery, operative indications, histopathological results, weight of the extracted uterus, operating time, hemoglobin level, and operative complications were collected by investigating surgical and anesthetic records. Operating time was defined as the time from the first umbilical incision to the skin closure. Informed consents were obtained in all the cases.
Patients routinely underwent general anesthesia with endotracheal intubation followed by the placement of a uterine manipulator in a dorsal lithotomy position. Cefazedone sodium (1 g) was injected intravenously 30 min before the induction of anesthesia. After lifting the anterior abdominal wall, a 5-mm port was directly inserted at the infraumbilicus with a vertical skin incision. Carbon dioxide was insufflated through the port sleeve to create a pneumoperitoneum, and the intra-abdominal pressure was maintained at 15 mmHg. The intra-abdominal cavity was inspected with a 5-mm telescope. Transillumination was used to locate the superior and inferior epigastric vessels, and direct visualization was used to insert a secondary ancillary 5-mm port into the left upper quadrant. The 5-mm infraumbilical port was replaced with a 12-mm port (Fig. 1). If adhesiolysis was necessary, bipolar grasping forceps and endoscissors were inserted sequentially into the left upper quadrant port site. The 5-mm telescope was shifted to the left upper quadrant 5-mm port, and an endoscopic stapler (Endoscopic Linear Cutter®, Ethicon Endo-surgery, Cincinnati, OH, USA) was inserted into the umbilical 12-mm port. An assistant moved the uterus using the uterine manipulator on tension to one side. At the same time, the ovarian ligament, the salpinx, and the round ligament were simultaneously transected by the endoscopic stapler. This procedure was repeated on the contralateral side. A bladder flap was created by dissecting the broad ligament in front of the uterine artery with the endoscissors. If necessary, the ovary was removed by simultaneously transecting the infundibulopelvic ligament and the round ligament with the endoscopic stapler. When the laparoscopic step was completed, the carbon dioxide gas was removed, and vaginal portion of the procedure was performed in the usual fashion. The vaginal vault was sutured after insertion of a Foley catheter. Once again, the abdomen was insufflated, a survey was performed to ensure hemostasis, and we have confirmed any possible ureteric injuries in all operations by observing and identifying the peristalsis, the absence of dilation of the both ureters after surgery, and by tracing its direction to the bladder (Fig. 2). A drainage tube was inserted into the left upper quadrant through the 5-mm port in some patients when persistent oozing was present or adhesiolysis had been performed.
The SAS program (version 9.1; SAS Institute Inc., Cary, NC, USA) was used for all statistical analyses.
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Fig. 1Port-placement system for LAVH with the two-port method. The 5-mm telescope was located on the left upper quadrant 5-mm port site and an endoscopic stapler in the umbilical 12-mm port site
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Fig. 2Sequential images of LAVH with the two-port method. a Laparoscopic view of uterus with multiple myomas. b Transection of the left ovarian ligament, salpinx, and round ligament with an endoscopic stapler through the umbilical 12-mm port site. c Transection of the right ovarian ligament, salpinx, and round ligament using the same method. d Immediate postoperative view




                     

Findings
During the study period, 176 women underwent LAVH with the two-port method. Table 1 presents the demographic and operative characteristics of the patients. Forty-two women (23.9%) had previous abdominal operative history, most commonly cesarean section (25 out of 176, 14.2%). The most common surgical indication was menorrhagia (102 out of 176, 58.0%), and the most frequent histopathological diagnosis was leiomyoma (118 out of 176, 67.0%). The median weight of the resected uterus was 230 g (range, 60–660 g). The median operating time was 58 min (range, 30–150 min). The median change in the hemoglobin level from before surgery to postoperative day 1 was 1.7 g/dL (range, 0.1–3.8 g/dL). The median hospital stay was 3 days (range, 2–7 days). None of the cases required an additional port placement. There was no conversion to laparotomy in any cases. Eleven patients (6.3%) with anemia caused by menorrhagia received transfusion before or during the operation. No other intraoperative complications were noted. One case was complicated with an ileus postoperatively, but it was resolved with conservative treatment. All patients visited at 7 days, 2 months, and 12 months after two-port LAVH. There were no surgery-related complications.
Table 1Patients' characteristics and operative outcome for the two-port method


	Characteristics
	Median (range), number (%)

	Age (years)
	46 (33–60)

	Parity
	2 (0–5)

	Body mass index (kg/m2)
	23.4 (17.6–29.6)

	Operating time (min)
	58 (30–150)

	Uterine weight of removed specimen (g)
	230 (60–660)

	Hospital stay (day)
	3 (2–7)

	Estimated blood loss (mL)
	200 (45–800)

	Hemoglobin change (g/dL)
	1.7 (0.1–3.8)

	Complications (%)
	1 (0.006)

	Conversion to laparotomy (%)
	0 (0)

	Indications for LAVH
	Number of subjects (n = 176; %)

	Menorrhagia
	102 (58.0)

	Lower abdominal pain
	41 (23.3)

	Carcinoma in situ of the uterine cervix
	17 (9.7)

	Dysmenorrhea
	14 (8.0)

	Microinvasive SCC of the uterine cervix
	2 (1.1)

	Previous abdominal surgery
	Number of subjects (n = 42; %)

	Cesarean section
	25 (14.2)

	Appendectomy
	7 (4.0)

	Adnexectomy
	6 (3.4)

	Myomectomy
	4 (2.3)

	Histopathological diagnosis
	Number of subjects (n = 176; %)

	Leiomyoma
	118 (67.0)

	Adenomyosis
	39 (23.3)

	Carcinoma in situ of the uterine cervix
	17 (9.7)

	Microinvasive SCC of the uterine cervix
	2 (1.1)


SCC squamous cell carcinoma



                     

Discussion
Since LAVH was first introduced in 1989 by Reich et al., various forms of laparoscopic hysterectomy such as laparoscopic supracervical hysterectomy or classic intrafascial supracervical hysterectomy, LAVH, and total laparoscopic hysterectomy have been developed and modified [5–9]. LAVH has remained the widely performed method and the frequent type of laparoscopic hysterectomy.
Laparoscopic hysterectomy has earlier recovery, less postoperative pain, and cosmetic advantage when compared to conventional abdominal hysterectomy [10]. The number and size of ports used during laparoscopic surgery have been reported to be correlated with pain and analgesic use postoperatively [11–13]. Moreover, multiple skin incisions can lessen the patient's satisfaction postoperatively.
A study of two-port and four-port laparoscopic cholecystectomy showed higher patient satisfaction scores on the scar in two-port than four-port group [14], and Al-Azawi et al. have demonstrated increased pain with increasing numbers of ports, especially more than four [15].
One of the unique techniques we used in this study is placement of the ports at the umbilicus and left upper quadrant. The vesicouterine peritoneum was easily accessed through the left upper quadrant port and, subsequently, the umbilical port. Instrument handling was convenient, and visibility was equally adequate using both the umbilical and left upper quadrant port sites. In a comparable study using two ports, a 2-mm minilaparoscope is fixed in the right lower quadrant, and the use of a laparoscopic instrument was possible only through the umbilical port [16]. Therefore, dissecting the vesicouterine peritoneum is not possible using this laparoscopic approach; thus, visualization and identification of the peritoneum are instead performed using a light-endorsed transvaginal section in the vaginal phase. Also, there has been a study on two-port LAVH using supraumbilical multichannel port and an ancillary port, but this method needed a 15-mm incision in the supraumbilical area for insertion of multichannel port. On the other hand, we used one 12-mm trocar and one 5-mm trocar [5].
Port insertion in the LUQ can decrease the risk of ilioinguinal or iliohypogastric nerve injury and nerve entrapment syndrome [2]. Therefore, this two-port method seems to offer cosmetic satisfaction to the patients, less pain, fast recovery, and less port-associated complications. We used the endoscopic stapler device for dissecting and hemostasis in this study. It is widely used for these purposes, and its safety and utility have already been demonstrated in laparoscopic hysterectomy [17, 18].
However, if necessary, additional placement of ports should be performed to complete the procedure: severe adhesions, adnexal pathology, and large fibroids. Future areas of interest should include a direct comparison between LAVH using two-port method and conventional three- or four-port method.
LAVH using two ports, including a 5-mm telescope, was performed successfully for various benign uterine diseases in adequate operation times, without serious complications and increased surgical morbidity. LAVH with the two-port method is feasible and efficient with proper port placement, available laparoscopic instruments, and a suitable patient selection. But this is a retrospective study, so a randomized or comparative study will be required to determine the difference of pain and recovery between conventional and two-port LAVH.
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