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ABSTRACT
Background: Hysteroscopy is a procedure for management of intrauterine pathology. Glycine 
1.5% (200 mOsm/L) is one of the most commonly used distension media in hysteroscopy; but it 
carries risk of hypervolemia and dilutional hyponatremia.
Objectives: Studying effects of systemic absorption of irrigating fluids on hemodynamic 
parameters, detect fluid deficit impact on clinical outcome included biochemical, hematologi
cal parameters, conscious level, pulmonary congestion and/or edema postoperative bleeding 
and hospital stay.
Methods: Sixty patients ASA classes I & II aged between 20 and 40 years underwent elective 
operative hysteroscopy randomly assigned into two groups. The Study group (30 patients): 
where consequent saline 0.9% and glycine 1.5% were used as irrigating distension media. 
Control group (30 patients): where glycine 1.5% alone was used as a distension medium.
Results: Comparing study and control group regarding (MBP) and heart rate, they were 
significantly higher at recovery and 6 hours postoperatively in the control group. (CVP) read
ings, showed significantly higher reading in the control group at times (15 m, 30 m, 45 m after 
induction, six hours and after recovery). Thoracic electrical bioimpedance parameters showed 
that COP, Cardiac index, Stroke volume and Stroke index were significantly higher in the 
control group than study group at 6 hours postoperatively. Regarding serum sodium, it was 
significantly lower in the control group than study group at times (15 min, 30 min and 45 min 
intra operatively) compared to pre-induction value. Serum osmolality was lower at 6 hours in 
the control group. Hemoglobin, hematocrit and platelet count was lower at 6 hours among 
control group.
Conclusion: The sequential use of saline 0.9% and glycine 1.5% decreased the amount of 
absorbed glycine 1.5% and hence the related side effects and complications.
Trial registration: Clinical Trials.gov. (NCT03166228)
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1. Introduction

Hysteroscopy is a procedure for management of 
intrauterine pathology.

A uterine distending medium is used for visualiza
tion of endometrial cavity. Glycine 1.5% (200 mOsm/L) 
is one of the most commonly used distension media in 
hysteroscopy; as it is electrolyte free, so helping to 
remove the pathology without any effect on the nor
mal surrounding tissues [1], but it causes hypervolemia 
and consequent dilutional hyponatremia, while the 
use of isotonic fluid is considered safer and not causes 
hyponatremia or hypervolemia [2], so it can be used for 
early entrance of uterus, proper visualization and wash 
tissue debris after resection, but it is an electrolyte- 
containing fluid, so this can damage the tissues.

2. Patients and methods

This randomized single blinded comparative study was 
carried out at the Woman’s Health Hospital, Assuit 
University, in the duration from April 2018 to 
October 2019.

2.1. Ethical considerations

This study was approved by the Medical Ethics 
Committee, Faculty of Medicine, Assiut University 
(reference number IRB17200030). Before the first 
patient was enrolled, the trial was registered on 
Clinical Trials.gov. (NCT03166228), and written 
informed consent was obtained from all patients par
ticipating in the study.
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2.2. Patients

Sixty female patients aged 20–40 years scheduled for 
operative hysteroscopy and had an American Society 
of Anesthesiologists (ASA) class I & II. Any patient with 
cardiac problem, renal problem, CNS problem, pul
monary problem, hepatic problems, coagulation 
abnormalities and post-menopausal bleeding were 
excluded from the study.

2.3. Randomization and blindness

The patients were randomized by using sealed envel
ope method to assign the patients in a 1:1 ratio. Only 
the patients in each group were blinded in our study.

2.4. Study protocol

2.4.1. Anesthetic technique
On patients’ arrival to the operating room, insertion of 
20 gauge IV catheter and ECG, automated blood pres
sure cuff and pulse oximeter were attached to the 
patients (CARESCAPE B650 monitor, Finland), thoracic 
electrical bioimpedance apparatus was attached 
before induction of anesthesia to the patients (TEB) 
(BoMed7179, USA) and radial arterial catheter was 
inserted in the right radial artery after Allen’s test was 
done under local anesthesia for arterial sample for 
blood gas analysis. CVP was inserted under ultrasono
graphic guidance after induction of anesthesia. All 
patients were anesthetized by the same technique; 
they were premedicated with midazolam 0.1–0.2 mg 
(iv) 15 min before induction of anesthesia, 10 ml/kg 
normal saline were given to all patients of studied 
groups 20 min before induction of anesthesia to 
replace fasting period. Induction of anesthesia with 
fentanyl 1 µg/kg and propofol 2 mg/kg and endotra
cheal intubation was facilitated by cisatracurium 
0.15 mg/kg; patients were mechanically ventilated at 
a rate of 12 breaths per minute and tidal volume of 
8 ml/kg (GE Medical systems SCS 78530, France). 
Anesthesiawas maintained with supplemental isoflur
ane 1.0% in mixed oxygen-air and maintenance of 
muscle relaxation by additional dose of cisatracurium 
0.1 mg/kg using train of four testing (TOF). No intrave
nous fluids were given to the patients during the 
procedure unless the patient is in need for intravenous 
fluid (in cases of hypotension) (guided by CVP 
readings).

After the patient was put in lithotomy position, the 
surgeon started to distend the uterus with glycine 
1.5% only in the control group and saline 0.9% in the 
study group as long as diathermy is not in use and then 
we shifted on glycine 1.5% on firing of diathermy. At 
the end of surgery, reversal of curarization was accom
plished by the slow intravenous injection of 0.04 mg/ 
kg prostigmine with atropine 0.01–0.02 mg/kg until 

full tidal volume was resumed and extubation was 
done. The patients then shifted to (ICU) postopera
tively for postoperative monitoring.

2.4.2. Data collection
Non-invasive blood pressure, heart rate, arterial oxy
gen saturation (Spo2). Non-invasive continuous car
diac output monitoring using thoracic Electrical Bio- 
impedance apparatus (TEB) (BoMed7179) was done 
which gives the following data: Cardiac output (CO), 
cardiac index (CI), stroke volume (SV), stroke index (SI), 
end diastolic volume (EDV), end diastolic index (EDI), 
ejection fraction (EF), and systemic vascular resistance 
(SVR). Arterial blood gases (PaO2 and PaCO2) in mmHg, 
serum sodium and serum potassium concentration, 
blood glucose level, Blood urea, serum creatinine 
(mg/dl), and blood osmolality [Blood osmolal
ity = serum Na (mmol/L) x 2 + blood glucose+ blood 
urea (mmol)]. All these data were collected pre- 
induction and every 15 min intra-operatively and at 6 
hrs. and 24hrs. postoperatively. Complete blood pic
ture [hemoglobin concentration (Hb) gm/dl, hemato
crit value (Hct)% and platelet count (PLT) (x103/mm3)], 
and coagulation parameters [prothrombin concentra
tion (PC)%, prothrombin time (PT) in seconds and par
tial thromboplastin time (PTT) in seconds] were 
collected at 6 hrs. and 24 hrs. postoperatively. Fluid 
deficit was measured every 15 minutes intraopera
tively, and the total was measured at the end of 
procedure.

Fluid outflow was collected and the absorbed 
volume was calculated as:

[Absorbed fluid volume (ml) = total used fluid 
volume – retrieved fluid volume

2.4.3. Assessment parameters
2.4.3.1. Primary outcome. The effects of systemic 
absorption of irrigating fluids on hemodynamic para
meters (cardiac output, blood pressure, central venous 
pressure, heart rate).

2.4.3.2. Secondary outcome. Effect of fluid deficit 
on conscious level, pulmonary congestion and edema 
and postoperative bleeding, hospital stay, and also 
hematological parameters including (hemoglobin 
level, hematocrit, platelet count, INR, prothrombin 
time, prothrombin concentration and partial thrombo
plastin time (PTT) in seconds) and biochemical para
meters (serum sodium and potassium, osmolality, 
serum urea and creatinine).

2.5. Statistical methods

2.5.1. Power calculation
Based on the data from a previous study Darwish et al. 
[2010, 3] that compared saline (0.9%) and glycine 
(1.5%) in a study and control group with a 30 patients 
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each comparing the To assess safety, efficacy of the use 
of 0.9% saline with monopolar resectoscope as long as 
diathermy is not in use (for early entrance of uterus, 
proper visualization and wash tissue debris after resec
tion) and glycine 1.5% on firing of diathermy, and 
compared it with the usage of glycine 1.5% alone as 
a distension medium as a primary outcome. A power 
analysis was done to find a sufficient sample size in 
determining a significant difference between the two 
groups by using an alpha value of 0.05 and a power of 
80%. This established that a sample size of 30 patients 
was adequate per group (30 patients in each group).

2.5.2. Statistical tests
Data were collected and analyzed using SPSS 
(Statistical Package for the Social Science, version 20, 
IBM, and Armonk, New York). Continuous data was 
expressed in the form of mean ± SD while nominal 
data was expressed in the form of frequency 
(percentage).

Chi2-test was used to compare the nominal data of 
the studied groups. Continuous variables of both 
groups were compared by Student t test. Level of 
confidence was kept at 95%, and hence, P value was 
significant if <0.05.

3. Results

Seventy patients were eligible for this study. Sixty 
patients were enrolled into the two study groups (30 
patients each) (Figure 1) (flow chart).

There was no significant differences between the 
studied groups regarding the demographic data and 
operative details except that the proper visualization 
of the lesion was significantly better in the study group 
than control group. The number of satisfied surgeons 
was higher in the stud

y group than the control group (Table 1).
Comparison between study and control groups 

regarding MBP was significantly higher in the control 
group than the study group (p > 0.05) at times of 
recovery and 6 hours postoperatively compared to 
pre-induction value. CVP result among studied groups 
showed that it was significantly higher in the control 
group than in the study group at times (15 m, 30 m, 
45 m after induction, six hours and after recovery) 
(p < 0.05) when compared to pre-induction value.

The cardiac output among studied groups showed 
that it was higher in the control group than study 
group at 6 hours which (p < 0.05). Cardiac index 
showed significant differences at 6 hours which was 
significantly higher in the control group (p < 0.05). 

Figure 1. Flow Chart
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Table 1. Demographic and operative data.
Study group (n = 30) Control group (n = 30) P value

Age (years) 27.83 ± 4.82 28.70 ± 4.28 0.46
Body mass index (kg/m2) 24.84 ± 3.01 27.33 ± 3.42 0.40
Type of operation 0.93
Polypectomy 20 (66.7%) 19 (63.3%)
Simple polypectomy 10 (33.3%) 8 (42.1%)
Submcous myoma
Type 0 6 (20%) 8 (26.66%)
Type 1 4 (13.3%) 3(10%)
Adhesiolysis 6 (20%) 6 (20%)
Metroplasty 4 (13.3%) 5 (16.7%)
Proper visualization of the lesion 22(73.3%) 12(40%) 0.019*
Completed procedure 100% 100%
Intraoperative complications (specify if present) 0% (none) 0% (none)
Surgeon’s satisfaction score: 0.03*
-Disappointed. 4 (13.3%) 14 (46.7%)
- Mildly satisfied. 4 (13.3%) 4 (13.3%)
- Satisfied. 13 (43.3%) 6 (20%)
- Very satisfied 9 (30%) 6 (20%)
Duration of anesthesia (minutes) 33.16 ± 8.93 33.73 ± 10.86 0.82
Duration of surgery (minutes) 26.03 ± 6.38 27.33 ± 10.31 0.55

Data expressed as frequency (percentage), mean (SD).P value was significant if < 0.05. All data were compared with Student t-test except for 
the type of operation that was compared by the Chi2 test.

Table 2. Hemodynamic parameters.
Pre- 

induction At induction
15 minutes after 

induction
30 minutes after 

induction
45 minutes after 

induction At recovery After 6 hours
After 

24 hours

MBP (mmHg)
Study group 

(n = 30)
55.73 ± 5.98 56.80 ± 7.04 57.56 ± 5.11 57.29 ± 6.93 62 ± 9.22 61.90 ± 9.11* 61.90 ± 6.99 55.90 ± 6.57

Control group 
(n = 30)

54.43 ± 5.28 54.90 ± 7.06 55.67 ± 6.54 57.84 ± 7.07* 61.11 ± 5.79* 69.17 ± 7.77* 68.47 ± 7.47* 54.83 ± 6.57

P value 0.45 0.37 0.30 0.34 0.80 < 0.001 0.01 0.53
CVP assessment 

(cm H2O)
Study group 

(n = 30)
7.46 ± 1.22 7.57 ± 1.27 7.73 ± 1.20 7.63 ± 1.11 7.80 ± 1.03 8.12 ± 2.11* 7.70 ± 1.14 7.70 ± 1.17

Control group 
(n = 30)

8.13 ± 1.41 7.63 ± 1.35 8.67 ± 1.98* 9.31 ± 2.62* 9.88 ± 1.45* 9.62 ± 2.10* 9.06 ± 1.81* 8.10 ± 1.49*

P value 0.61 0.10 0.03 < 0.001 < 0.001 < 0.001 0.01 0.25
COP (ml)
Study group 

(n = 30)
4.99 ± 0.37 5.09 ± 0.34 5.04 ± 0.33 5.02 ± 0.35 5.02 ± 0.39 5.07 ± 0.34* 5.10 ± 0.39

Control group 
(n = 30)

5.06 ± 0.35 5.07 ± 0.34 5.07 ± 0.34 5.06 ± 0.28 5.16 ± 0.36 4.18 ± 0.33 4.98 ± 0.37

P value 0.42 0.82 0.70 0.65 0.44 < 0.001 0.37
Cardiac index (l/ 

min/m2)
Study group 

(n = 30)
2.98 ± 0.39 2.99 ± 0.34 2.99 ± 0.45 2.92 ± 0.42 2.97 ± 0.49 2.92 ± 0.42* 2.99 ± 0.44

Control group 
(n = 30)

2.93 ± 0.43 2.92 ± 0.43 2.87 ± 0.32 3.02 ± 0.42 2.84 ± 0.28 3.40 ± 0.45 2.93 ± 0.35

P value 0.65 0.46 0.25 0.43 0.48 0.03 0.51
SV (ml/beat)
Study group 

(n = 30)
77 ± 3.01 76.60 ± 2.68 76.90 ± 3.13 76.62 ± 3.04 77 ± 2.40 70.60 ± 2.68 77.30 ± 2.93

Control group 
(n = 30)

76.43 ± 2.51 76.76 ± 2.73 76.60 ± 2.68 76.31 ± 2.87 75.87 ± 3.56 76.67 ± 2.86 76.93 ± 2.99

P value 0.43 0.81 0.69 0.71 0.43 0.04 0.63
SI (m/m2/beat)
Study group 

(n = 30)
45.87 ± 5.01 45.63 ± 4.73 46.40 ± 5.88 47.44 ± 5.16 47.50 ± 5.56 47.46 ± 5.14 45.30 ± 4.87

Control group 
(n = 30)

45 ± 5.04 46 ± 5.16 46.50 ± 4.71 45.90 ± 5.97 47.11 ± 3.65 44.43 ± 5.09 45.80 ± 5.01

P value 0.50 0.77 0.94 0.34 0.86 < 0.001 0.69

Data expressed as frequency (percentage), mean (SD).P value was significant if < 0.05. All data were compared with Student t-test except for the type of 
operation that was compared by the Chi2 test.
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Stroke volume and Stroke index were significantly 
higher in the control group than study group at 
6 hours postoperatively (Table 2).

Comparison of the amount of fluid absorption (gly
cine 1.5%) between study and control showed it was 
significantly lower in the study than control group. 
(P < 0.05). Serum osmolality showed it was lower in 
the control group than study group. Sodium level was 
significantly lower in the control group than the study 
group at times (15 minutes, 30 minutes and 
45 minutes after induction) (P < 0.05). Regarding arter
ial blood gases data (ABG) (HCO3) we found no sig
nificant differences between the study and control 
groups except that HCO3 at 45 minutes after induction 
among the study group was significantly lower and 
these changes are still within the normal range and 
of no clinical importance. Comparison of (hemoglobin, 
hematocrit and platelet count) at different times 
showed that they were significantly lower in the con
trol group than the study group at 6 hours postopera
tively (P< 0.05) (Table 3).

4. Discussion

In this study, the comparison between the sequential 
use of saline 0.9% and glycine 1.5% (study group) and 
glycine 1.5% (control group) as a distension media 
showed that MBP significantly increased at times of 
recovery and six hours postoperatively as a part of 
hypervolemia that occurs with the use of glycine 
1.5% but not with the study group. Heart rate showed 
a significant changes at times of recovery and 6 hours 
postoperatively. Still, these changes were within aver
age values and of no clinical importance. CVP among 
studied groups showed that it was significantly higher 
in the glycine 1.5% group than in the study group. COP 
and CI readings between study and control groups 
showed that they were significantly higher at 6 hours 
in the control group.

Guidelines from the British Society of Gynecological 
Endoscopy (BSGE) and the European Society of 
Gynecological Endoscopy (ESGE) consider a threshold 
of 750 ml can be absorbed without significant serious 
effect while using hypotonic non-electrolyte solutions, 
while a volume of 2,500 mls of isotonic electrolyte 
solution as used with bipolar electrosurgical units can 
be absorbed without significant sequelae in healthy 
women [4].

A study by Yousef et al. [2010, 5] showed that the 
mean blood pressure significantly increased after 
using the glycine 1.5% group but not in saline 
groups. Also, in intragroup comparison within the 
group using glycine 1.5%, there were significant 
changes within the glycine 1.5% group as a part of 
hypervolemia that occurs early in the systemic circu
lation but not with the usage of saline 0.9% as dis
tension medium as saline 0.9% in nature is isotonic 

and not affecting the systemic circulation except 
very late.

Also Mukherjee and Santra [2021, 6] and 
Umranikar et al. [2016, 1] found that the mean 
blood pressure gradually increased when using glycine 
1.5% in patients planned for TURP or operative hys
teroscopy. They attributed this change to the hypervo
lemia which occurred by glycine 1.5% in the systemic 
circulation over time.

A study was conducted by Darwish et al. [2010, 3]. 
A myomectomy utilizing 0.9% saline in group A and 
a myomectomy using glycine 1.5% in group B showed 
a significant increase in EDV and EDI, whereas in our 
study there was no significant difference or increase in 
EDV OR EDI, but in agreement with our study that SV, 
SI, CO, CI increased for 45 min, then decreased in the 
following 30 min and postoperatively. Unlike our 
research results, Darwish et al. [2010, 3] also found 
no significant changes between these groups as hyper
volemia occurred in both groups as the amount of 
used saline 0.9% was high, although it is isotonic and 
also glycine 1.5% caused hypervolemia as known 
because it is a hypotonic distension medium, and 
also unlike our results they found no significant 
changes in intragroup comparison within the group 
using glycine 1.5% as a distension medium but not 
occurred within the group using saline 0.9% .

In our study comparison between study and control 
groups according to biochemical data including 
(serum sodium, serum potassium urea, creatinine and 
serum osmolality) showed that serum sodium levels 
were significantly lower in the control group than 
study group at times (15, 30, and 45 minutes after 
induction) and serum osmolality was significantly 
lower in the control group (glycine 1.5%) at 6 hours 
postoperatively, but not when using sequential saline 
0.9% and glycine 1.5% (study group) as a part of 
hypervolemia caused by glycine 1.5%. The main factor 
affecting the serum level of osmolality is sodium.

In agreement with our results, Mukherjee and 
Santra [2021, 6] found that serum sodium had 
a gradual fall in glycine 1.5% and saline groups 
throughout the procedure, but the drop in the sodium 
level was more in the glycine 1.5% group than in the 
saline group, which was statistically significant .

Also there were multiple studies that agreed with 
our result. Bhatta et al. [2022, 7], Atieh et al. [2021, 8], 
Darwish et al. [2010, 3] and Yousef et al. [2010, 5] found 
that serum sodium concentration decreased consider
ably with glycine 1.5% as a distension medium in 
hysteroscopy as a part of hypervolemia, causing dilu
tional hyponatremia.

Shalal et al. [2020, 9] reported an incidence of fluid 
overload that led to hypervolemia, increased mean 
arterial pressure, and hyponatremia within the first 
10 min of operation because about 2 liters of glycine 
1.5% were absorbed due to high intrauterine pressure .
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In the aspect of serum level of osmolality, in con
trast to our study result, Atieh et al. [2021, 8] reported 
that the serum osmolality was not changed with the 
usage of glycine 1.5% due to the presence of osmoti
cally active particles of glycine 1.5% in the extracellular 
space.

Regarding arterial blood gases data (ABG, HCO3) we 
found no significant differences between the study 
and control groups except that HCO3 at 45 minutes 
after induction among the study group was signifi
cantly lower and these changes are still within the 
normal range and of no clinical importance. Bhatta 
et al. [2022, 7] reported that excessive glycine 1.5% 
usage was associated with metabolic acidosis.

In our study hemoglobin, hematocrit and platelet 
count were significantly lower at 6 hours among the 
control group. These changes may be dilutional and 
attributed to hypervolemia which occurred in the con
trol group.

In agreement with our results, Darwish et al. [2010,  
3], and Bhatta et al. [2022, 7] found that hemoglobin 
level, hematocrit level, prothrombin time and pro
thrombin concentration decreased when using glycine 
1.5% as a distension medium.

In another study by Mukherjee and Santra [2021, 6] 
hematological parameters showed significantly 
decreased levels of hemoglobin and hematocrit in 
the glycine 1.5% group than the saline group, attrib
uted to the hypervolemia caused by using glycine 1.5% 
and the resultant dilutional anemia.

5. Limitations

The present study has some limitations. Firstly: small 
sample size.

Secondly: the study did not use the advanced inva
sive modalities used in the monitoring of fluid over
load as transesophageal echo and arterial blood 
pressure wave analysis. Another limitation is that this 
study was not a double blinded study.

6. Conclusion

The sequential use of saline 0.9% and glycine 1.5% 
decreased the amount of absorbed glycine 1.5% and 
hence the related side effects and complications. This 
method provides hemodynamic stability (cardiac out
put variables, blood pressure, and HR), so it decreases 
the functional load on the heart and consequent heart 
failure. This sequential use of saline 0.9% and glycine 
1.5% kept blood electrolytes (sodium and potassium) 

within the normal range. Hence plasma osmolality 
does not disturb. Disturbed conscious level and pul
monary edema did not occur with this method. Lastly, 
this method helped in maintaining the average level of 
hemoglobin and normal coagulation profile. Surgeon 
satisfaction is good with this method.
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