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Abstract 

 

This case report discusses a bipolar hysteroscopic myomectomy procedure for a type II FIGO submucous 

myoma using 0.9% saline as a distension medium. Following the successful excision of the myoma, a 

significant decrease in oxygen saturation was observed, confirmed by blood gas analysis, urgent X-ray, and 

echocardiography. Despite the absence of acidosis or pulmonary edema, emergency abdominal 

ultrasonography revealed a large volume of intraperitoneal fluid. Approximately one liter of intraperitoneal 

saline was drained during an emergency laparoscopic intervention, leading to a notable improvement in the 

patient's hypoxia. This case highlights the importance of considering retrograde transtubal leakage of saline 

as a potential cause of intraoperative hypoxia, particularly in patients undergoing advanced hysteroscopic 

procedures with suspected patent fallopian tubes. 
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Introduction 

Saline is commonly used as an electrolyte-rich distension medium for bipolar or 

mechanical hysteroscopic surgery due to its isotonic nature, which eliminates the risk of 

hyponatremia or hypokalemia. However, its low viscosity can lead to mixing with blood, 

requiring higher infusion volumes for adequate visualization. Exceeding the maximum fluid 

deficit of 2500 mL in healthy individuals or 1500 mL in cardiac patients or those with 

comorbidities can result in complications such as left-sided heart failure, pulmonary edema, or 

even mortality [1]. Previous studies have primarily focused on calculating fluid outflow using 

suction bottles, urine output bags, and perineal bags, neglecting intraperitoneal leakage during 

endometrial cavity distension [2]. This case report highlights a significant retrograde transtubal 

leakage of saline into the peritoneal cavity, leading to severe intraoperative hypoxia during 

advanced hysteroscopic myomectomy. 
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Case presentation 

The patient, a 36-year-old woman, P (1+0), had a 

cesarean delivery six years ago during her previous marriage. She 

visited the outpatient department due to severe episodes of vaginal 

bleeding, particularly menorrhagia and dysmenorrhea, 

accompanied by colicky pain. Despite using oral contraceptive 

pills, she did not actively seek fertility. During the clinical 

assessment, she weighed 54 kg and did not exhibit any obvious 

signs of systemic bleeding. She was 158 cm tall with a waist 

circumference of 61 cm. A Type II FIGO submucous anterior wall 

myoma measuring 3.5 x 3 cm was identified through abdominal 

and vaginal ultrasonography (Figure 1-A). The recommendation 

was for her to undergo a hysteroscopic myomectomy instead of an 

open myomectomy. The patient was provided with detailed 

information about the benefits of a hysteroscopic myomectomy, 

taking into account the extensive experience of the senior surgeon 

(AD) in hysteroscopic intrauterine procedures spanning 34 years. 
 

Figure 1: A: Preoperative transabdominal ultrasonography shows an anterior wall type II 

fibroid. B: Postoperative transabdominal ultrasonography (with Doppler) shows complete 

resection of the fibroid with intrauterine hypoechogenic shadow at site of resection (mild 

bleeding).  
 

 
 

She underwent evaluation and preparation for 

hysteroscopic intrauterine surgery during the follicular phase after 

receiving approval from her insurance provider. She was assessed 

at the anesthesia clinic and classified as ASA class 1. Her initial 

vital signs were within normal limits, with a blood pressure of 

130/80, heart rate of 80 bpm, and SpO2 of 98% on room air. 

Following a detailed explanation using a uterine model, the patient 

and her husband signed a comprehensive consent form outlining 

all potential complications of the procedure, including the need for 

laparoscopy or laparotomy in case of perforation or other issues. 

After obtaining approval from both her insurance company and 

the Institutional Review Board (IRB #23125), the patient was 

scheduled for the surgery. She was informed that the procedure 

would be performed using bipolar resectoscopy with 0.9% saline 

distending media due to its established safety profile compared to 

monopolar resectoscopy. The patient received 200 micrograms of 

misoprostol sublingually six hours before the procedure to aid in 

cervical dilatation, as previously recommended. Although spinal 

anesthesia was recommended, the patient opted for general 

anesthesia, which was induced with 100 mg of fentanyl, 150 mg 

of propofol, and 35 mg of esmeron administered intravenously. A 

size 7.5 mm endotracheal tube was inserted and secured for airway 

protection, and standard monitoring devices were applied. 

Anesthesia was maintained with sevoflurane 1%, a mixture of 

oxygen and air (50%:50%), and mechanical ventilation in volume 

control mode. Intravenous Ringer Lactate infusion was limited to 

300 ml/h. 

A diagnostic hysteroscopy was performed to locate and 

determine the size of the myoma. The procedure took two minutes. 

Cervical dilatation up to Hegar's 10 was done to insert a bipolar 

resectoscope (Olympus bipolar resectoscope, Hamburg, 

Germany). A resectoscopic myomectomy was carried out (Figure 

2-A) with a concurrent intramuscular injection of one ampoule of 

ergometrine to aid in the myoma's protrusion into the endometrial 

cavity. Saline was infused using a mechanical distension media 

machine, and the procedure lasted 20.30 minutes. The machine 

was not automated, and the flow rate was chosen arbitrarily 

without specifying fluid pressure. There was an overall fluid 

deficit of 2500 mL, calculated by adding the suction unit amount, 

urine outflow, and the amount collected in the perineal bag. 

The anesthesiologist observed a gradual decline in vital 

signs without a clear explanation. EtCO2 decreased from 40 to 25 

mmHg, SpO2 dropped from 100% to 84%, blood pressure was 

70/35 mmHg, heart rate increased to 100 bpm, and airway 

pressure rose to 38 cmH2O. As a precaution, the anesthesiologist 

administered a 40 mg IV bolus of furosemide, but there was no 

improvement in hypoxia. The O2 flow was increased to 100%. 

Fortunately, the procedure was completed at that time (Figure 2-

B), allowing the observation of tightness and distention in the 

abdomen when the drapes were pulled back. A code blue was 

called immediately. Chest examination, blood gas analysis, urgent 

X-ray, and echocardiography all indicated no signs of pulmonary 

edema or acidosis, as confirmed by the pulmonologist and 

cardiologist. An urgent abdominal ultrasound by a radiologist 

revealed a significant amount of free intraperitoneal fluid, which 

could explain the hypoxia. Following an urgent diagnostic 

laparoscopy that confirmed the presence of free intraperitoneal 

fluid (Figure 3-A), there was a significant improvement in hypoxia 

after aspirating at least one liter of clear free fluid (Figure 3-B). 

SpO2 increased to 95%, BP to 100/65 mmHg, and heart rate to 

90–100 bpm. 

The patient was placed on mechanical ventilation for 

approximately thirty minutes. Sugammadex 100 mg was 

administered to reverse the effects of a muscle relaxant, and the 

patient was extubated once she demonstrated effective breathing. 

Her oxygen saturation levels (SpO2) ranged between 96% and 

92%. Subsequently, she was transferred to the high care unit 

(HCU) and provided with 10 L/min of 100% oxygen via a face 

mask. Postoperative chest CT scan and X-ray results were normal. 

A thin intrauterine hypoechogenic shadow suggestive of some 

bleeding was detected on the second day through abdominal 

ultrasonography, confirming complete excision of the myoma 

(Figure 1-B). Two days later, she was discharged from the hospital 

in good health. 
 

Figure 2: A: Bipolar resectoscopic excision of the fibroid using slicing technique. B: fibroid 

tissues after resection.  
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Figure 3: A: Diagnostic laparoscopy revealed free intraperitoneal saline. B: Suction of about 

one liter of 0.9% saline. 
 

 
 

Discussion 

Bipolar electrosurgery is known for its safety compared 

to monopolar electrosurgery. One of the key advantages of bipolar 

electrosurgery is the avoidance of electrolyte-free solutions, which 

can lead to risks such as hyponatremia and systemic 

consequences. This is particularly beneficial in advanced 

intrauterine procedures like hysteroscopic myomectomy. Previous 

studies have shown that bipolar resectoscopy is superior to 

monopolar resectoscopy [3]. Since then, we have been using 

bipolar electrosurgery with saline distension media. While 0.9% 

saline is generally safe, excessive infusion can potentially lead to 

fluid overload, resulting in complications such as pulmonary 

edema, left-sided heart failure, or even death, especially in 

complex hysteroscopic surgeries like type II or III myomectomy. 

The miscibility of saline with blood may require the surgeon to 

use a larger volume for better visualization, contributing to the risk 

of saline fluid overload. 

Safety considerations for intrauterine surgery include 

selecting an appropriate size and type of myoma (type II), 

completing the procedure efficiently, opting for saline in bipolar 

resectoscopy instead of glycine in monopolar resectoscopy, and 

scheduling the procedure in the immediate postmenstrual period 

to minimize fluid absorption. Therefore, when the patient 

experienced sudden hypoxia, the surgeon considered the 

possibility of fluid overload and took appropriate action. 

Due to the direct connection of the normally patent 

fallopian tubes with the endometrial cavity and the increased 

intrauterine pressure during hysteroscopic surgery, most women 

with patent tubes undergoing hysteroscopy experience 

accumulation of distension media in the pelvis (RTL). The lack of 

routine use of intraoperative ultrasonography and the short 

duration of hysteroscopic procedures often result in incomplete 

exploration of this inevitable intraoperative fluid leakage, which 

could potentially lead to fluid overload or dissemination of 

cancerous cells [4]. It is advisable to perform hysteroscopic 

intrauterine surgeries in the postmenstrual phase, as demonstrated 

in this case, as premenstrual individuals tend to have higher rates 

of fluid passage and speed [5]. Several factors influence RTL 

during hysteroscopy, including the procedure duration, distension 

media flow rate, intrauterine pressure (IUP), type of surgery (e.g., 

myomectomy), lesion size, and residual myometrial thickness 

(RMT). A lower RMT may require more time for excising a type 

II or III myoma, as illustrated in this type II myoma case. The 

intratubal opening pressure has been reported as 75 mmHg [6], 

suggesting that RTL may occur if IUP is ≥75 mmHg. Studies have 

indicated that RTL occurs when IUP exceeds 80 mmHg [7], 

although a study involving 164 patients undergoing diagnostic 

hysteroscopy found no correlation with IUP [8]. Another study on 

64 cases undergoing hysteroscopy alone or with laparoscopy did 

not show a relationship between IUP and RTL. However, the 

limited sample size and diverse study population in these studies 

underscore the variability of results. Intraabdominal pressure 

(IAP) typically ranges from 0 to 5 mmHg, with a slight increase 

(10–15 mmHg) maintaining cardiac index. A moderate increase in 

IAP (15–25 mmHg) during laparoscopy may necessitate surgical 

decompression, while an IAP ≥25 mmHg defines abdominal 

compartment syndrome requiring decompression [9]. Ensuring 

the safety of endoscopic procedures and providing simultaneous 

laparoscopic supervision for advanced hysteroscopic intrauterine 

procedures is crucial. Laparoscopic monitoring allows for 

aspiration of intraperitoneal fluid collections and enhances 

surgical safety to prevent inadvertent uterine perforation. 

Alternatively, intraoperative ultrasound surveillance, particularly 

during prolonged intrauterine procedures, is emphasized in this 

case study. Availability of an ultrasound machine in the operating 

room for intermittent monitoring of intrauterine surgeries and final 

checks is essential. 

We reported aspiration of over one liter of intraperitoneal 

saline, which is more than double the volume reported in a 

previous study [10]. This can be attributed to several risk factors 

in this case for RTL. The lack of automatic hysteromat usage led 

to an inaccurate assessment of the flow rate and IUP. The nature 

of the lesion as a type II myoma penetrating the myometrium, 

along with the inevitable prolonged procedure duration, was an 

additional factor. The patient's thin build and small waist 

circumference indicated a small peritoneal cavity, increasing the 

likelihood of hypoxia due to limited space. The patient's loss of 

consciousness during the procedure, as she opted for general 

anesthesia over spinal anesthesia, delayed the recognition of 

hypoxia. Lastly, since she was not trying to conceive and only 

presented with abnormal uterine bleeding and pain, it is likely that 

both of her fallopian tubes were patent. 

Conclusion  

RTL of saline, which can occur during advanced 

hysteroscopic surgery, should be anticipated, especially if the 

patient experiences unexplained hypoxia. It is important to 

consider this when calculating fluid deficit in advanced 

hysteroscopic procedures. Utilizing sonographic or laparoscopic 

monitoring during advanced hysteroscopic surgery can help 

prevent unexpected intraoperative complications. Increased 

awareness among gynecologists and anesthesiologists about 

potential hysteroscopic complications can lead to early detection 

and timely interventions for optimal outcomes. Experienced 

hysteroscopists are encouraged to conduct further research on 

RTL following various types of intrauterine hysteroscopic 

surgeries and to compare outcomes based on patient and surgical 

factors.  

Acknowledgments  

We are grateful for the hard work put in by the 

CODBLUE team and for the patient's willingness to allow the 

publication of her case. 

References 

1. Darwish AM, Ahmad AM, Mohammad AM. Cervical priming prior to operative 

hysteroscopy: a randomized comparison of laminaria versus misoprostol Human 

Reproduction 2004;19(10):2391-4. doi: 10.1093/humrep/deh397. 



 J Surg Med. 2025;9(5):74-77.  Retrograde transtubal leakage of saline during surgery 

P a g e  |  77 

2. Darwish A. Modified hysteroscopic myomectomy of large submucous fibroids. 

Gynaecol Obstet Invest. 2003;56(4):192-6. doi: 10.1159/000074451 

3. Darwish AM, Hassan ZZ, Attia AM, Abdelraheem SS, Ahmed YM. Biological effects 

of distension media in bipolar vs. monopolar resectoscopic myomectomy: A randomized 

trial Obstet Gynaecol Res. 2010 Aug;36(4):810-7. doi: 10.1111/j.1447 

0756.2010.01244.x.  

4. Peregrin-Alvarez I, Roman R, Christiansen ME, Ikwuezunma G, Detti L. Fluid deficit 

calculation at hysteroscopy: could consideration of intraperitoneal fluid accumulation 

add insight to safety limits? Minerva Ginecol. 2020 Dec;72(6):420-4. doi: 

10.23736/S0026-4784.20.04640-7. Epub 2020 Oct 26. PMID: 33103407. 

5. Chang YN, Zhang Y, Wang YJ, Wang LP, Duan H. Effect of hysteroscopy on the 

peritoneal dissemination of endometrial cancer cells: a meta-analysis. Fertil Steril. 2011 

Oct;96(4):957-61. doi: 10.1016/j.fertnstert.2011.07.1146. Epub 2011 Aug 26. PMID: 

21872230. 

6. Palancsai Siftar J, Sobocan M, Takac I. The passage of fluid into the peritoneal cavity 

during hysteroscopy in pre-menopausal and post-menopausal patients. J Obstet 

Gynaecol. 2018 Oct;38(7):956-60. doi: 10.1080/01443615.2017.1420047.  

7. Umranikar S, Clark TJ, Saridogan E, Miligkos D, Arambage K, Torbe E, et al. British 

Society for Gynaecological Endoscopy /European Society for Gynaecological 

Endoscopy Guideline Development Group for Management of Fluid Distension Media 

in Operative Hysteroscopy. BSGE/ESGE guideline on management of fluid distension 

media in operative hysteroscopy. Gynecol Surg. 2016;13(4):289-303. doi: 

10.1007/s10397-016-0983-z.  

8. Manchanda R, Valenti G, Rathore A, Carugno J, Török P, Riemma G, et al. Distension 

media delivery systems in hysteroscopy: past, present and future. Minim Invasive Ther 

Allied Technol. 2022 Jan;31(1):1-12. doi: 10.1080/13645706.2020.1763402. Epub 2020 

May 15. PMID: 32410478.  

9. Peregrin-Alvarez I, Roman R, Christiansen ME, Morris J, Detti L. Fluid deficit 

calculation at hysteroscopy in patients with and without tubal occlusion: could 

consideration of tubal passage change safety limits? Fertil Steril. 2019;112.3, suppl, 

E411. 

10. Backer DD. Abdominal compartment syndrome. Crit Care. 1999;3(6):R103–4. doi: 

10.1186/cc373. Epub 1999 Oct 13. PMCID: PMC137242. 
 

Disclaimer/Publisher’s Note: The statements, opinions, and data presented in publications in 

the Journal of Surgery and Medicine (JOSAM) are exclusively those of the individual author(s) 

and contributor(s) and do not necessarily reflect the views of JOSAM, the publisher, or the 

editor(s). JOSAM, the publisher, and the editor(s) disclaim any liability for any harm to 

individuals or damage to property that may arise from implementing any ideas, methods, 

instructions, or products referenced within the content. Authors are responsible for all content 

in their article(s), including the accuracy of facts, statements, and citations. Authors are 

responsible for obtaining permission from the previous publisher or copyright holder if re-

using any part of a paper (e.g., figures) published elsewhere. The publisher, editors, and their 

respective employees are not responsible or liable for the use of any potentially inaccurate or 

misleading data, opinions, or information contained within the articles on the journal's website. 


