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Abstract

Objective To assess the intraocular pressure (IOP) alterations before, during, and after hysteroscopy and to compare the measurements of two different hysteroscopy methods.

Materials 
and Methods

In this retrospective study included 52 female patients who applied to the Obstetrics and Gynecology clinic of a tertiary university hospital between October 2017 and 
February 2020 and underwent hysteroscopy procedures. The participants were matched in reference to their age, body mass index and preoperative IOP and separated 
into 2 groups according to the hysteroscopy method (monopolar probe-glycin 1.5% solution (MG) and bipolar probe-isotonic solution (BI)). The IOP measurements were 
performed preoperatively, intraoperatively, and 12 hours after the procedure by using a portable tonometer. 

Results The mean age of the participants was 50.69±7.56 years in the MG and 52.69±6.66 years in the BI groups. The mean preoperative, intraoperative and postoperative IOP 
measurements of the MG and BI groups were 13.69 ± 2.22, 26.62 ± 3.08, 14.69 ± 2.57 mm-Hg and 13.38 ± 1.81, 20.31 ± 2.05, 13.69 ± 1.59 mm-Hg, respectively. The 
mean intraoperative IOP values were significantly higher than preoperative and postoperative measurements in both groups. However, there was no significant difference 
between the mean intraoperative and postoperative values in any of the groups.   

Conclusion The IOP peaks occurred during hysteroscopy in both methods and the utilization of monopolar probe and glycine 1.5% solution caused significantly higher fluctuations. 
Therefore, close monitoring of intraoperative IOP may help to prevent severe ocular complications.
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Öz

Amaç Histeroskopi öncesinde, esnasında ve sonrasında göz içi basıncı (GİB) değişimlerini değerlendirmek ve iki farklı histeroskopi metodunda ölçümleri karşılaştırmak 

Gereç ve 
Yöntemler

Bu retrospektif çalışmaya, Ekim 2017-Şubat 2020 tarihleri arasında bir üçüncü basamak üniversite hastanesinin Kadın Hastalıkları ve Doğum kliniğine başvuran ve histeroskopi işlemi 
uygulanan 52 kadın hasta dahil edildi. Katılımcılar yaş, vücut kitle indeksi ve cerrahi öncesi GİB değerlerine göre eşleştirildi ve histeroskopik cerrahide kullanılan yöntemlere göre gruplara 
ayrıldı (monopolar prob-glisin %1,5 solüsyon (MG) ve bipolar prob- izotonik solüsyon (BI)). Cerrahi öncesi, esnasında ve 12 saat sonrasında GİB ölçümleri taşınabilir tonometri cihazı 
kullanılarak yapıldı.

Bulgular Katılımcıların ortalama yaşı MG grubunda 50,69±7,56 yıl, BI grubunda ise 52,69±6,66 yıldı. Cerrahi öncesinde, esnasında ve sonrasında ortalama GİB ölçümleri MG grubunda sırasıyla 
13,69 ± 2,22, 26,62 ± 3,08, 14,69 ± 2,57 mm-Hg ve BI grubunda sırasıyla 13,38 ± 1,81, 20,31 ± 2,05, 13,69 ± 1,59 mm-Hg idi. Her iki grupta da cerrahi esnasında ortalama GİB ölçümleri 
cerrahi öncesi ve sonrasına kıyasla anlamlı olarak yüksekti. Ancak, cerrahi öncesi ve sonrası değerler arasında her iki grupta da anlamlı fark yoktu.   

Sonuç Her iki yöntemde de histeroskopi esnasında GİB pikleri meydana geldi ve monopolar prob ve glisin 1,5% solüsyonu kullanımı belirgin olarak daha yüksek dalgalanmalara neden oldu. Bu 
nedenle, cerrahi esnasında GİB’nın yakın izlemi ciddi oküler komplikasyonların gelişimini önleyebilir.   

Anahtar 
Kelimeler

Glisin; histeroskopi; göz içi basıncı; tonometri
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INTRODUCTION
Hysteroscopy is widely used for the treatment and diagno-
sis of several gynecological conditions such as endometrial 
ablation, septum resection, myomectomy, and polypecto-
my.1 It signifi cantly diminishes the operational time and 
provides rapid recovery that reduces hospitalization.2 Nev-
ertheless, it is not completely safe and complication rates 
were reported to occur 0.24-10% in diff erent studies.3,4 

Th e hysteroscopy procedure can be performed with gen-
eral, epidural and spinal anesthesia, using monopolar or 
bipolar probes, and with a variety of diff erent alternatives 
of the non-electrolytic or isotonic solutions. All of these 
options have distinct advantages and disadvantages. How-
ever, similar surgical outcomes have been reported with 
monopolar and bipolar hysteroscopy.5 Both diagnostic 
and operative hysteroscopic interventions require uterine 
distension, and non-electrolytic fl uids (glycine, mannitol, 
sorbitol) are used with the monopolar probe, while the 
isotonic saline solution is used with the bipolar probe for 
the same purpose.6 Glycine 1.5% solution is widely used in 
hysteroscopy for its advantages as being a non-conductive 
fl uid which provides good optical visualization and causes 
minimal hemolysis.1,7 On the other hand, the overload of 
non-electrolytic fl uids may lead to side eff ects such as hy-
ponatremia, pulmonary and/or brain edema, decreased se-
rum osmolarity, and visual symptoms.7,8 Besides, the neu-
rotoxic and oculotoxic side eff ects due to the end-products 
of glycine catabolization were also mentioned in few case 
reports.9,10

Th e normal range of intraocular pressure (IOP) is between 
10-21 mm-Hg. Th is balance is obtained by various factors 
such as intraocular aqueous humor production and fi ltra-
tion, choroidal serum osmolarity, scleral rigidity, orbicula-
ris oculi tension, and episcleral venous pressure.11 Th e type 
of anesthesia, the patient’s intraoperative posture, and its 
duration and the fl uids utilized during hysteroscopy may 
fl uctuate the IOP.12 Sudden peaks of IOP may decrease 
ocular perfusion pressure which is calculated by the dif-

ference between mean systemic arterial pressure and IOP, 
and that may aggravate several ocular diseases such as 
retinal ischemia and glaucoma.13 Currently, non-invasive 
intraoperative IOP measurement is available by portable 
digital tonometer devices which do not require specially 
trained staff .14

Previous studies reported that the steep Trendelenburg po-
sition increased IOP by 158% during laparoscopic surgery, 
and the use of general anesthesia for hysteroscopy resulted 
in higher fl uctuations of IOP compared to spinal anesthe-
sia.15,16 However, none of the previous studies investigated 
the eff ect of diff erent fl uids and probes used in hysteros-
copy on IOP alterations. In this study, we evaluated the 
IOP measurements of patients in the same age group who 
underwent hysteroscopy with a similar anesthetic meth-
od and intraoperative posture by the same surgeon (SÇ). 
Th erefore, we aimed to compare the IOP alterations in two 
diff erent hysteroscopy methods.

MATERIALS AND METHODS
Study Group

In this retrospective, cross-sectional descriptive study in-
cluded 52 female patients who applied to the Obstetrics 
and Gynecology clinic of a tertiary university hospital be-
tween October 2017 and February 2020 and underwent 
hysteroscopy procedures under spinal anesthesia for var-
ious benign endometrial and uterine pathologies. Patients 
who underwent hysteroscopic procedures with bipolar 
probe-isotonic fl uid (BI) in our clinic from October 2017 
to February 2019 and those who underwent with monop-
olar probe-glycine solution from February 2019 to Feb-
ruary 2020 were included in the study. Ethics Committee 
of Recep Tayyip Erdoğan University Faculty of Medicine 
approved the study protocol (approval number and date 
2020/114, 24.06.2020) and all researchers assured to com-
ply with the tenets of the Declaration of Helsinki.

Th e study included patients between 40-65 years old, 
BMI≤35 kg/m2 diagnosed as endometrial polyp, endome-
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trial thickening, postmenopausal bleeding, uterine myo-
ma, with no history of chronic systemic and/or ocular dis-
eases, no previous eye surgery, and pre-operative IOP≤21 
mm-Hg.  In addition, the study consisted of patients who 
had no complications during the hysteroscopic procedure 
and had not previously undergone hysteroscopic surgery. 
All patients underwent a detailed eye examination, includ-
ing visual acuity, tonometry, and biomicroscopy before 
and aft er surgery. Th e IOP measurements were performed 
by Tono-Pen Avia (Reichert, Munich, Germany) hand-
held tonometer before, during the hysteroscopy, and 12 
hours aft er the procedure by the same examiner (MGA). 
All measurements were repeated three times and the mean 
of two eyes’ measurements was recorded to a computer 
system for statistical analysis. None of the patients received 
any of topical anti-glaucomatous eye drops intraoperative-
ly even if an increase was observed at the measurements in 
order to avoid the confounding eff ect of the medications.

Spinal Anesthesia and Hysteroscopy Procedure  
All hysteroscopic procedures performed by the same sur-
geon (SÇ) between 2017 and 2020 were evaluated retro-
spectively. Operative hysteroscopy  (Karl Storz GmbH&-
Co., Tuttlingen, Germany) was performed under spinal 
anesthesia with a 7mm hysteroscope with hegar uterine 
dilators cervix. Isotonic saline solution was used during 
the bipolar electric probe and glycine fl uid solution was 
used during the monopolar electric probe. Quantities of 
in-put and out-put solution liquids were recorded. Th e 
fl uid infusion was controlled by Hamou Hysteromat hys-
teroscopy  (Karl Storz GmbH&Co., Tuttlingen, Germany). 
All patients had a standardized 80-millimeter mm-Hg of 
intrauterine pressure during surgery. Prophylactic oral 
doxycycline was postoperatively prescribed to all patients 
for 7 days.

All patients were assessed preoperatively for anesthesia 
and were American Society of Anesthesia classifi cation 
(ASA) 2 or 3. Patients were anesthetized using similar 
standardized spinal anesthetic as per hospital practice. On 

arrival to the operating room, patients received standard 
monitoring including electrocardiogram, pulse oximetry, 
and blood pressure. Th e spinal anesthesia was applied to 
all patients from the L3–4 or L4–5 intervertebral space 
with a 25-gauge spinal needle using hyperbaric Bupiv-
acaine 10.0 milligrams (mg); (5.0 mg/mL, 0.5% of 2 mL) 
with Fentanyl 25 µgm intrathecally under aseptic tech-
nique. Aft er achieving suffi  cient block and waiting 10 min, 
the patient was put into the prone position. All patients 
were maintained on intravenous fl uids 120 mL/hour and 
any fl uid defi cit was replaced. 

Data Analysis
Statistical analyses were performed using SPSS version 
23.0 for Windows (SPSS, Inc., Chicago, IL). Sample size 
calculation was conducted using WSSPAS: Web-Based 
Sample Size & Power Analysis Soft ware.17 Th e variables 
were investigated with analytical methods to determine 
whether they were normally distributed. Descriptive sta-
tistics were presented as mean ± SD for normally distrib-
uted variables and Repeated measures ANOVA test was 
used to compare normally distributed values at three-time 
points. Bonferroni correction was performed for multiple 
comparisons. Independent samples t-test was used for the 
comparison of diff erences between groups. Mixed-eff ects 
models were formed to investigate the eff ects of age and 
BMI on IOP measurements. All analyses were performed 
with a power of 95 % CI. Th e level of statistical signifi cance 
was set at p<0.05.
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RESULTS
Th ere were 26 patients in each group and no signifi cant 
diff erence was detected between the MG and BI groups in 
terms of age, BMI, and preoperative IOP measurements. 
Th e demographic data and baseline characteristics of the 
participants are shown in Table 1.

Table 1. Th e demographic data and characteristics of the 
patients 

Monopolar-Gly-
cine Group

Bipolar-Isotonic 
Group

Mean SD Mean SD p*

Age (years) 50.69 7.56 52.69 6.66 0.316

BMI (kg/m2) 28.93 4.56 28.50 2.97 0.688

Operational 
time (min) 26.73 7.47 30.96 6.00 0.29

Input volume 
(ml) 2592.31 1035.34 3319.23 762.11 0.006

Output vol-
ume (ml) 1657.69 923.54 2076.92 735.55 0.76

Post-op Na 138.73 2.50 139.08 2.79 0.746

Systolic BP 
(mm-Hg) 134.46 10.65 134.15 12.29 0.956

Diastolic BP 
(mm-Hg) 85.23 7.11 84.35 6.02 0.506

BP: Blood pressure                                                                                                                               
*Independent Samples t-test
Signifi cant values (p<0.05) are shown in bold        

Th e mean preoperative, intraoperative and postoperative 
IOP measurements of the MG and BI groups were 13.69 
± 2.22, 26.62 ± 3.08, 14.69 ± 2.57 mm-Hg and 13.38 ± 
1.81, 20.31 ± 2.05, 13.69 ± 1.59 mm-Hg, respectively. Th e 
mean intraoperative IOP values were signifi cantly high-
er than preoperative and postoperative measurements in 
both groups. However, there was no signifi cant diff erence 
between the mean intraoperative and postoperative values 
in any of the groups. Th e intraoperative IOP increase was 
signifi cantly higher in the MG group compared to the BI 
group. Although the mean postoperative IOP was slightly 
higher in the MG group, this diff erence was not statistical-
ly signifi cant. (Table 2) 

Th e mean operational times of the patients were 26.73 ± 
7.47 minutes in the MG group and 30.96 ± 6.00 minutes 
in the BI group. Th is diff erence was statistically signifi cant. 
Besides, the fl uid input was signifi cantly positively corre-
lated with operational time and was signifi cantly lower in 
the MG group (p<0.001, r=0.658). However, there were no 
signifi cant diff erences between the two groups in terms of 
post-operative Na, systolic, and diastolic blood pressures. 
Besides, we found a correlation between neither operation 

Table 2. Th e intraocular pressure measurements of patients and the alterations in time

IOP Monopolar-Glycine Group Bipolar-Isotonic Group p* Age&BMI adjusted                
p**

(mm-Hg) 13.69±2.22 13.38±1.81 0.587 0.727

Pre-op 26.62±3.08 20.31 ±2.05 <0.001 0.020

Intra-op 14.69±2.57 13.69±1.59 0.098 0.107

Post-op Δ IOP (Postop-Preop) Δ IOP (Postop –Intraop)

MG BI p* MG BI p* MG BI p*

12.92±2.33 6.92±1.38 <0.001 1.0±1.78 0.30±1.35 0.121 -11.92±3.02 -6.61±2.04 <0.001

Δ: Diff erence, IOP: Intraocular Pressure, MG: Monopolar-Glycine, BI: Bipolar-Isotonic                                                                                                                           
*Independent Samples t-test **Mixed eff ect models Signifi cant values (p<0.05) are shown in bold
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time nor postoperative Na values and intraoperative IOP 
changes (p>0.05). Th e most common indication for hys-
teroscopy was endometrial polyp in both groups (76.92% 
of MG, 73.07% of BI groups), (Figure 1).

Figure 1. Th e diagnosis distribution of the participants for 
hysteroscopy

DISCUSSION
Th is study revealed that the intraoperative IOP signifi cant-
ly increased with the use of both monopolar probe-glycine 
1.5% and bipolar probe-isotonic fl uids in patients who 
underwent hysteroscopy. Th e IOP diff erence between in-
traoperative and preoperative measurements was signifi -
cantly higher in the MG group compared to the BI group. 
However, there was no signifi cant diff erence between IOP 
values at the post-operative 12-hour measurements be-
tween the two groups.

Th e fl uids used during the hysteroscopy procedure can be 
systemically absorbed in 3 diff erent pathways; intravas-
cular, extravascular, and peritoneal.18 Rapid intravasation 
occurs particularly in cases where intracavitary pressure 
exceeds systemic blood pressure.19 Th us, blood osmolarity 
and electrolyte balance may alter depending on the prop-
erties of the fl uid. Roy et al. obtained lower postoperative 
Na values with the monopolar probe compared to the bi-
polar in hysteroscopy.20 Although we also detected lower 
postoperative mean Na values in the MG group, the dif-
ference was not statistically signifi cant. However, Karcı et 
al. reported that the toxic eff ects of glycine may even occur 
without postoperative hyponatremia.9 Th e fl uid type is cru-

cial for IOP fl uctuations. Crystalloid solutions increase the 
fl ow of fl uids into the extracellular compartment and that 
decreases the circulating blood oncotic pressure.12 Hence, 
the decrease in choroidal vascular osmolarity increases the 
intravitreal fl uid volume which leads to the increase of IOP 
as in the MG group of this study. A 750-1000 ml of defi -
cit is as considered safe for hypotonic solutions and that 
can increase up to 2500 ml for isotonic solutions.21 In our 
study, the volume defi cit was 934.61±211.55 ml in the MG 
group and 1242.30±200.34 ml in the BI group. Although 
the defi cit was signifi cantly lower in the MG group, that 
can be suggested that the osmotic load of the solutions is 
a more important determinant in the IOP changes rather 
than the amount of the absorbed fl uids.

Th e IOP is aff ected by the patient’s posture during the sur-
gical procedures. Even in healthy individuals, the prone 
posture increases the IOP within a few minutes and the in-
crease may reach an average of 20 mm-Hg in 2-5 hours.22,23 
In Trendelenburg and steep Trendelenburg positions, this 
rate can increase by up to 158%.22,24,25 In our study, the in-
traoperative the IOP increased signifi cantly in both groups 
with lithotomy position compared to preoperative values. 
Th e intraoperative lithotomy position mimics the system-
ic side eff ects of the steep Trendelenburg position.26 Th e 
aqueous humor passes to the systemic circulation by fi l-
tering through the trabecular meshwork and the episcleral 
veins. In the lithotomy position, the high pressure due to 
the congestion in episcleral veins causes the fi ltration gra-
dient to decrease.27 Besides, the forward motion of the iris-
lens diaphragm in the lithotomy position may also narrow 
the iridocorneal angle and reduce fi ltration.27 Th erefore, 
the posture may increase the IOP via both mechanisms. In 
this study, all patients underwent hysteroscopy in the same 
lithotomy position, and the same pillow was used which 
provided head support without any elevation. Th us, the 
signifi cant IOP increase in both groups can be explained 
by the intraoperative posture. It was suggested that elevat-
ing the head over the heart level may decrease the episcler-
al pressure, hence the IOP peaks can be prevented.12
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Th e prolonged operational times eventually increase fl uid 
input. However, Roy et al.reported no signifi cant diff erence 
between monopolar and bipolar hysteroscopy operational 
times.20 On the other side, Berg et al. reported shorter op-
erational time in hysteroscopy with monopolar probes.6 
Similarly in this study, the operational time was signifi -
cantly shorter in the MG group. Th at might be related to 
the more cautious attitude of the surgeon performing the 
hysteroscopy procedure due to the well-known side eff ects 
of glycine 1.5% solution. Glycine, which is a non-essen-
tial amino acid, is eliminated from the body by oxidative 
deamination in the liver and kidney, forming toxic me-
tabolites; glycolic acid, and ammonia.7,28 Particularly hy-
perammonemia was accused of transient vision loss aft er 
hysteroscopy.9 Nevertheless, Pinar et al. did not fi nd any 
correlation between the operational time and IOP.16 Sim-
ilarly in our study, there was no correlation between IOP 
and the duration of hysteroscopy. Th at can be explained by 
the fact that hysteroscopy is a quick procedure. Th e max-
imum operational time was 45 minutes in both groups. 
Moreover, all patients in this study received spinal anes-
thesia which may have reduced the total operating room 
times, as well as the IOP.

Th is study had some limitations. Firstly, we could only 
perform one measurement intraoperatively. Th at would 
be interesting to observe IOP fl uctuations with multiple 
measurements at diff erent stages of the hysteroscopy. Be-
sides, due to the small sample size of the study, that was not 
possible to create subgroups according to the hysteroscopy 
indications. Th e subgroup analysis with more participants 
may provide valuable data on IOP alterations of patients 
who underwent hysteroscopy.

As a result, we found an increase in IOP in both groups 
during hysteroscopy and monopolar hysteroscopy pro-
cedure with glycine 1.5% caused higher IOP fl uctuations 
compared to bipolar hysteroscopy with isotonic fl uid. 
Considering the visual impairments caused by short-term 
IOP peaks, it is important to detect these peaks by intra-

operative measurements. Head elevation and use of topical 
antiglaucomatous drops may help to prevent ocular com-
plications, especially in cases where IOP exceeds normal 
limits.

Ethics Committee Approval
Ethics Committee Approval of the study was obtained 
from the Ethics Committee of Recep Tayyip Erdoğan 
University Faculty of Medicine (Date: 24.06.2020, Ap-
proval number: 2020/114).
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