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ABSTRACT

Objective: We aimed to compare pre and post-operative pulmo-
nary function between women who underwent laparoscopic or
abdominal hysterectomy.

Material and Methods: We prospectively collected data between
January 2015 and November 2016 at Health Sciences University
Zeynep Kamil Women and Children’s Diseases Training and Re-
search Hospital. Patients who were admitted to the Obstetrics and
Gynecology clinic with a hysterectomy indication were non-ran-
domly allocated into 2 groups as the laparoscopy group (n=24)
and the open surgery group (n=26) according to patient priorities
and surgeons’ preference. Patients who had already undergone an
abdominal operation and systemic disorders were excluded from
the study. Pulmonary function tests were assessed and compared
preoperatively and at postoperative day five.

Results: There were significant changes in majority of the pa-
rameters of pulmonary function test after surgery compared to
baseline measurements except PaCO? PaO? and SaO? levels in
group of women who underwent total abdominal hysterectomy.

There were significant changes in majority of the parameters of

pulmonary function test after surgery compared to baseline mea-
surements except PaCO? levels in group of women who underwent
total laparoscopic hysterectomy.

Conclusion: Both laparoscopic and abdominal hysterectomies
were associated with deteriorated pulmonary function tests.

Keywords: pulmonary function test, laparoscopic hysterectomy,
abdominal hysterectomy

OZET

Amag: Laparoskopik veya abdominal histerektomi uygulanan ka-
dinlarda ameliyat dncesi ve sonrast solunum fonksivonlarint kar-
stlagtirmayr amacgladik.

Gereg ve Yontemler: Ocak 2015 - Kasim 2016 tarihleri arasinda
Saglik Bilimleri Universitesi Zeynep Kamil Kadin ve Cocuk Has-
taliklart Egitim ve Arastirma Hastanesinde prospektif olarak veri
topladik. Histerektomi endikasyonu ile Kadin Hastaliklar: ve Do-
gum klinigine bagvuran hastalar, hasta oncelikleri ve cerrahlarin
tercihine gore rastgele olarak laparoskopi grubu (n= 24) ve agik
cerrahi grubu (n= 26) olmak iizere 2 gruba ayrildi. Karin ameli-
yati geciren hastalar ve sistemik bozukluklar ¢alisma dist birakil-
di. Solunum fonksiyon testleri degerlendirildi ve ameliyat oncesi
ve ameliyat sonrasi 5. giindeki degerler karsilagtirild.
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Bulgular: Total abdominal histerektomi uygulanan kadinlarda
PaCO? PaO? ve SaO? diizeyleri harig¢ cerrahi sonrast solunum
fonksiyon testi parametrelerinin ¢ogunda bazal élgiimlere gore
anlaml degisiklikler vardi. Total laparoskopik histerektomi uygu-
lanan kadinlarda PaCO? diizeyleri hari¢ cerrahi sonrast solunum
fonksiyon testi parametrelerinin ¢ogunda bazal élgiimlere gore
anlaml degisiklikler vardi

Sonug¢: Hem laparoskopik hem de abdominal histerektomiler bo-
zulmus solunum fonksiyon testleri ile iligkiliydi.

Anahtar Kelimeler: histerektomi, solunum fonksiyon testi

INTRODUCTION

Carbon dioxide (CO?) insufflation into the pe-
ritoneal space is the most commonly preferred met-
hod to provide pneumoperitoneum. In majority of
the cases, this pneumoperitoneum results in incre-
ased intra-abdominal pressure, which results in al-
tered respiratory system and cardiac function. The
respiratory system function is affected mainly by
the increased CO? concentration [1, 2] and reduced
diaphragmatic movements. Additionally, general
anesthesia also impairs respiratory function [3].

One of the most common surgical procedures
in the female genital system is hysterectomy [4]. Va-
ginal hysterectomy has been proposed to have some
advantages over other types of hysterectomies [5].
On the other hand, in the case of relative or absolute
contraindications to vaginal hysterectomy, laparos-
copy may be the first choice to avoid 5 unnecessary
laparotomies [5].

A significant problem of major abdominal sur-
gery is lung complications [6]. The incidence of the
development of lung complications following major
abdominal surgery is approximately 20-25% in the
literature, and the mortality rate of these complica-
tions is reported to be 3—4% [7]. In such cases, lung
complications are considered to develop due to the
incisional pain and the atelectasis as the result of
inadequate ventilation, diaphragmatic dysfunction,
and deterioration of the ventilation mechanism due
to other reasons [8]. Laparoscopic abdominal sur-
gery is considered to cause less pulmonary dysfun-
ction than open abdominal surgery since it causes
less incisional pain in the postoperative period and
consequently has less effect on postoperative lung
oxygenation [6, 8]. While there are many studies in
the literature that compared open and laparoscopic
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surgery regarding their pulmonary effects in pro-
cedures such as cholecystectomy, obesity surgery,
esophagogastric surgery, and nephrectomy, howe-
ver there is no study on hysterectomy surgery [9].

In this study, we aimed to compare pre and
post-operative pulmonary function among women
who underwent laparoscopic or abdominal hystere-
ctomy.

MATERIAL AND METHOD

We prospectively collected data between Janu-
ary 2015 and November 2016 at Health Sciences
University Zeynep Kamil Women and Children’s
Diseases Training and Research Hospital. The study
was conducted in Obstetrics and Gynecology and
Pulmonary Diseases departments and was granted
approval by the local ethics committee of Health
Sciences University Zeynep Kamil Women and
Children’s Diseases Training and Research Hospi-
tal. Written consent was obtained from all patients
participating in the study. Patients who were admit-
ted to the Obstetrics and Gynecology clinic with a
hysterectomy indication were non-randomly alloca-
ted into 2 groups as the laparoscopy group (n=24)
and the open surgery group (n=26) according to pa-
tient priorities and surgeon preference. Patients who
had already undergone an abdominal operation and
systemic disorder were excluded from the study.

Pulmonary function tests were assessed pre-
operatively and at postoperative day five. In both
patient groups, we recorded and retrospectively
evaluated demographic data (age, body mass index,
smoking history), type and duration of surgery, pul-
monary function test (PFT) parameters, duration
of hospitalization, need for intensive care, need for
non-invasive mechanical ventilator support.

During spirometric tests, the patients remai-
ned seated and performed the forced vital capacity
(FVC) maneuvers. All tests conformed to the crite-
ria of the American Thoracic Society (ATS) (10).
The measurements included FVC, FEV, FEV /FVC
ratio, forced expiratory flow between 25 and 75%
(FEF25%75%) and peak expiratory flow (PEF). Ra-
tes of changes for each parameter of pulmonary fun-
ction test following surgery were calculated by the
change for each parameter divided by preoperative
value and multiplied by one hundred.

Abdominal hysterectomy technique

After anesthesia is provided, the patient is
brought to the lithotomy position and examined un-
der anesthesia. The vagina is prepared with a sterile
solution, a foley catheter is placed and the patient
is placed in the bed position. The abdomen is pre-
pared with a sterile solution and surgical drapes are
placed. The surgical timeout was done. The selec-
tion of the incision depends on the expected patho-
logical condition. For a smaller uterus, a transverse
incision may be used, such as a Pfannenstiel incisi-
on. In cases where uterus is a wide or wide disease
extending beyond uterus, such as endometriosis or
adhesions, a vertical middle line incision was used.
After incision was done and following entry into
the peritoneal cavity, abdominal and pelvic exami-

CILT: 51 YIL: 2020 SAYI: 4

nation was done. After the retractor is placed, the
bowel is packed away from the operative area using
moist surgical towel. In cases of very large masses,
the mass may need to be delivered prior to placing
the retractor and packing the intestine. The uterus is
then held in the proximal round ligament, Fallopian
tube and the utero-ovarian ligament. Traction is then
used to move the uterus to one side, and the surgeon
starts the hysterectomy by clamping and passing the
round ligament. Transcription of the round ligament
allows access to the retroperitoneal cavity. The pe-
ritoneal incision is extended to the back, not to the
right, paying attention to the incision parallel to the
ovarian veins. The ureter is identified by visualiza-
tion of the passage on common iliac artery through
the bifurcations and progression to the pelvis in the
medial leaf of the broad ligament. If adnexes were
needed to be removed, the infundibulopelvic liga-
ment with ovarian veins was clamped, cut and liga-
ted. If adnexes were not needed to be removed, the
utero-ovarian ligament was clamped, cut and tied
to the distal portion of the adnexa. The same proce-
dure is done on the opposite side. After controlling
ovarian veins on both sides, the anterior peritoneum
was cut. Sharp dissection is performed to separa-
te the bladder from the lower uterine segment and
the cervix. The uterine vessels were visualized with
the removal of loose connective tissue around the
vessels. The bladder was moved side by side and
the urethral vessels were compressed securely. Ves-
sels were ligated with the Heaney clamp, which was
perpendicular to the uterine veins. After the uterine
vessels were compressed, cut and ligated, the conse-
cutive bites of the remaining parametrial tissue were
taken using straight clamps placed along the side
of the cervix. The parametric tissue was gradually
compressed, cut and secured until it reaches the up-
per vagina. At this point, the scissors was inserted
and a circumferetial incision was made to separate
uterin cervix from vaginal apex. The corners of the
vaginal cuff are held and the cuff was usually closed
using figure of 8 or flowing sutures. The pelvis is
then watered with hot saline and all the dissection
areas were checked for hemostasis. The lap sponges
were removed and counted, the incision of the ab-
domen is closed.

Laparoscopic hysterectomy Technique / procedure
(detailed steps)

Pneumoperitoneum was obtained by entering
the abdomen with a Veress needle. Then, the abdo-
men was entered with a 10-mm trocar and then a
10mm telescope with 0 degrees. Since the surgeon
was working on the left side of the patient, the first
5 mm ipsilateral lateral port was placed laterally to
the inferior epigastric artery about 2 cm from the
anterior-posterior of the left crista iliaca. The se-
cond 5 mm trocar was placed in the periumbilical
region on the same line and the third 5 mm trocar
was placed in the right lower quadrant.

Then, the patient started the operation after be-
ing placed in the Trendelenburg position as much as
possible. During operation, advanced bipolar elect-
rocoagulation (Li-gasure, Covidien Company, MA,
USA) was used.
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A VCare uterine manipulator (Conmed, NY,
USA) was used as a uterine manipulator. After
exploration of the intraabdominal region and the
passageway of the ureter, the round ligament, ute-
ro-ovarian and infundibulopelvic ligament on both
sides were cut after coagulation with Ligasure. Af-
ter dissection of the anterior and posterior leaves of
the broad ligament, the bladder was separated from
the cervix by blunt and sharp dissection. Uterine ar-
teries were coagulated and then cut from both sides.
The parametric tissues around the cervix were co-
agulated with Ligasure, and then cut and the areas
of the bleeding were clotted, the entire vaginal wall
was circularly separated from the cervix using a
monopolar L-tip cautery through a cervix. The sur-
gical material was removed vaginally. The vaginal
cuff was laparoscopically sealed with late absorbab-
le suture material.

STATISTICAL ANALYSIS

SPSS 20 statistical analysis software (IBM
Corp, released 2011, IBM SPSS Statistics for Win-
dows, Version 20.0, Armonk, NY: IBM Corp.) was
used to evaluate the data. The normality assumpti-
on was examined by the Kolmogorov-Smirnov test.
The differences between the 2 groups were evalua-
ted by the Mann-Whitney U test as the parametric
test prerequisites were not met. ANCOVA was used
to calculate and compare adjusted means. Statistical
significance was set at p<0.05.

Table 1: Summary of some demographic and clinical paramters of
whole study population.

Std. P
Groups | N Mean Deviation  Value
TAH |24 47.6 6.8
Age (years) 0.3
TLH |26 48.6 5.7
TAH |24 28.8 5.6
BMI (kg/m?) 0.05
TLH [26] 31.8 53
Duration of TAH 24 90.1 28.5 04
operation (min) TLH 25 982 248 '
Duration of TAH (24 111.6 22.4
. . 0.04
anesthesia (min) TLH 25 1246 247

TAH:Total abdominal hysterectomy, TLH: Total laparoscopic hysterectomy

Table 2: Comparison of lI;reo and post operative pulmonary funtion test
results among women who underwent total abdominal hysterectomy.

Preoperative Postoperative
values values Value
Mean SD Mean SD
FEV1 2.1 0.5 1.3 0.3 <0.001
FVC 2.7 0.6 1.6 0.4 <0.001
FEF25 3.5 1.1 2.1 0.7 <0.001
FEF75 1.7 0.6 0.9 0.3 <0.001
FEF2575 2.7 0.7 1.5 0.5 <0.001
PEF 3.8 1.3 2.3 0.6 0.001
PaCO? 36.2 3.5 36.2 4.5 0.8
PaO? 87.9 24.6 88.4 | 224 0.7
Sa0? 93.7 12.9 94.9 9.03 0.7
PPH 7.4 0.02 7.3 0.05 0.001
VAS 0.6 1.6 7.2 1.3 <0.001
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RESULTS

Comparison of some demographic and clini-
cal characteristics between the two groups revealed
significant difference in terms of duration of anest-
hesia, which was found to significantly prolonged
in women who underwent laparoscopy (124 vs. 111
min., p <0.05, Table 1).

Table 3: Comparison of preo and post operative pulmonary funtion test
results among women who underwent total laparoscopic hysterectomy.

Preoperative Postoperative

1 P
values values Value
Mean SD Mean SD

FEV1 2.1 0.5 1.6 0.3 <0.001
FVC 2.5 0.6 1.9 0.3 <0.001
FEF25 3.4 1.4 2.4 0.8 0.001
FEF75 1.5 0.6 1.06 0.4 0.004
FEF2575 2.5 1.04 1.9 0.6 0.007
PEF 3.9 1.5 2.8 0.8 0.001
PaCO? 36.6 5.1 38.1 4.5 0.08
Pa0? 93.4 20.04 | 80.03 | 18.6 0.006
Sa0O? 97.8 3.8 93.02 | 12.02 | 0.001
PPH 7.4 0.03 7.4 0.05 | <0.001
VAS 0.2 1.2 5.9 1.9 <0.001

Table 4: Comparison of adjusted and unadjusted rates of changes of
pulmonary funtion tests following operation between groups of women
who underwent total laparoscopic hysterectomy or total abdominal hys-
terectomy.

Group Istatistics P
Groups N | Mean| SD | Values
FEVI rate (%) w26 206 2104 00
DOA Adjusted means %‘6‘ ?;:g 2:2 0.2
FVC rate (%) ok %‘6‘ 2%4 éi:g 0.003
DOA Adjusted means ?EE %2 ‘5“44 B; 0.06
FEF 25 rate (%) L e 1
DOA Adjusted means >0 D2 2550 115
FEF 75 rate (%) - %‘6‘ i()"gg %3'73.8 0.03
DOA Adjusted means ii: %2 i‘17035 ggg 0.06
FEF 2575 rate (%) Tn gl 22 o0
DOA Adjusted means ;ig ;2 ?27381 %z; 0.07
PEF rate (%) 26 L5 1352 008
DOA Adjusted means ;i: gg -110358 g;g 0.6
mcomeco | M a8 Bh,
DOA Adjusted means ;ig gg :éllé ;z 0.4
orweon T U,
DOA Adjusted means gg ‘1107_'98 gg 0.1
Sa O, rate (%) L ph s 283 0007
DOA Adjusted means TAH 24 -43 44
TLH 26 4.4 43 02

Ph rate (%) TAH 24 0.5 0.7 0.8

TLH 26 0.4 0.6

. TAH 24 0.7 0.1

DOA Adjusted means TLH 26 0.4 01 0.2
TAH:Total abdominal hysterectomy, TLH: Total laparoscopic hystere-
ctomy DOA:Duration of anesthesia
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There were significant changes in majority
of the parameters of pulmonary function test after
surgery compared to baseline measurements except
PaCO? PaO? and SaO? levels in group of women
who underwent total abdominal hysterectomy (Tab-
le 2). There were significant changes in majority
of the parameters of pulmonary function test after
surgery compared to baseline measurements except
PaCQO? levels in group of women who underwent
total laparoscopic hysterectomy (Table 3). Rates of
changes for each parameter following surgery were
compared between the groups, comparison revealed
significant differences between two groups in terms
of FEV1 rate, FVC rate, FEF 75 rate, FEF 2575 rate
and SaO? rate, however after adjustment for durati-
on of anesthesia, all rates of parameters were found
to be comparable between the groups (Table 4).

DISCUSSION

In this study, we aimed to compare pre and
post-operative pulmonary function among women
who underwent laparoscopic or abdominal hystere-
ctomy, our data analysis revealed that, both lapa-
roscopic and open surgery resulted in deteriorated
pulmonary function tests, however FEV1 rate, FVC
rate, FEF 75 rate, FEF 2575 rate and SaO? rate pa-
rameters were significantly more deteriorated fol-
lowing abdominal approach, on the other hand af-
ter adjustment for duration of anesthesia rates were
found to be similar between the two approach.

Surgery and anesthesia often change the on-
going respiratory functions in the postoperative
period. Such complications contribute significantly
to perioperative morbidity and mortality rate. Pul-
monary complications are encountered approxima-
tely in 6.8% of all operations. PFT can be used to
determine pulmonary functions in the preoperative
period. Postoperative pulmonary complications for
non-malignant gynecological diseases are rare, but
increase the length of hospital stay, smokers are at
higher risk (11). It has been shown that some surgi-
cal factors independently increase the risk of posto-
perative respiratory complications following major
operations including: chronic obstructive pulmo-
nary disease, over 60 years of age, ASA grade II or
higher, duration of operation for 3 hours, and upper
abdominal and thoracic surgery (12). Postopera-
tive complications are now considered to be very
important parameters in the evaluation of surgical
technique [8]. Pulmonary complications such as hy-
poxia, atelectasis, pulmonary embolism and pneu-
monia are major complications after major abdomi-
nal surgery [13]. In a previous study, lung functions
were assessed following colorectal surgery, authors
of the study concluded that, both the laparoscopic
surgery and the open surgical procedure have the
same results for pulmonary functions. However, la-
paroscopy was reported to be more reliable in terms
of hospital stay and lung infections (14). Authors
of this study showed that lung ventilation is better
and that there is less pulmonary complication in la-
paroscopic surgery than open surgery and less inci-
sion pain in the postoperative period. They found
no statistically significant difference in PFT para-
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meters between two groups in the preoperative or
postoperative period. Study revealed lower FEV1
and FVCI values in both groups on postoperative
5th day than those of the preoperative period.

In addition to the type of surgical approach,
type of anesthetic agents may contribute to the alte-
red lung functions following surgery, previous study
compared to most frequently used agents in terms
of postoperative lung functions, study revealed that
both desflurane and sevoflurane provide similar int-
raoperative hemodynamic and early postoperative
respiratory functions in morbidly obese patients in
laparoscopic sleeve gastrectomy. Both agents were
considered as an alternative to inhalation anestheti-
cs for the protection of anesthesia (15).

Early postoperative pulmonary function and
arterial blood gases in patients who have undergone
laparotomic or laparoscopic nephrectomy were
assessed in a previous study, analysis of the data
revealed that all spirometric variables decreased
after both laparotomic and laparoscopic nephrec-
tomy on postoperative day 1. FEV1, FVC, FEF25
and FEF25-75 values decreased on postoperative
day 1 in the laparotomy group and they were signi-
ficantly lower in group of patients who underwent
laparoscopy. No significant differences was shown
in FEF50, PEF and FEV1 between the groups. Aut-
hors of this study concluded laparoscopic nephrec-
tomy to be better than open nephrectomy in terms of
pulmonary functions (16).

In a study on 296 patients who underwent ro-
botic gynecological operations, among all the study
population only 5 patients (2%) experienced a pul-
monary complication. Average airway pressure and
maximum airway pressure were both shown to be
associated with a significantly higher risk of pulmo-
nary complications. Differences of some demograp-
hic and clinical characteristics including age, body
mass index, tidal volume, respiratory rate, estimated
blood loss, and length of procedure were not found
be statistically significant in patients who expe-
rienced a pulmonary complication versus patients
who did not experience one. Authors of this study
concluded that robotic gynecological surgery may
be a safe and well tolerated procedure (17). Vaginal
hysterectomy was compared to total laparoscopic
hysterectomy, study revealed a vaginal approach
to hysterectomy was associated with the shortest
operative times, but the increase in BMI causes a
rapid increase in the duration of operation. On the
other hand, total laparoscopic hysterectomy was as-
sociated with shorter hospitalizations and low blood
transfusion rates in women with high BMI (18). In
our study, BMI was significantly higher in laparos-
copy group.

To the best of our knowledge, this is the first
study which compared pre and post-operative pul-
monary function among women who underwent
laparoscopic versus abdominal hysterectomy, and
adjusted and unadjusted comparisons were presen-
ted in this study, however groups consisted of non
randomly selected women, this is major drawback
in this study.

In conclusion, both laparoscopic and abdomi-
nal hysterectomy were associated with deteriorated
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pulmonary function tests and duration of anesthe-
sia was longer in group with laparoscopic hystere-
ctomy. FEV1 rate, FVC rate, FEF75 rate, FEF2575
rate and SaO? rate parameters were significantly
more deteriorated following abdominal approach,
however after adjustment for duration of anesthesia
rates were similar between the two approach. Aut-
hors have nothing to declare.

REFERENCES

1. Puri GD, Singh H. Ventilatory effects of laparoscopy under ge-
neral anaesthesia. Br J Anaesth 1992;68:211-3.

2. Wittgen CM, Andrus CH, Fitzgerald SD, Baudendistel LJ, Dah-
ms TE, Kaminski DL. Analysis of the hemodynamic and ventilatory ef-
fects of laparoscopic cholecystectomy. Arch Surg 1991;126:997-1001.

3. Baratz RA, Karis JH. Blood gas studies during laparoscopy un-
der general anesthesia. Anesthesiology 1969;30:463-4.

4. Rutkow IM. Obstetric and gynecologic operations in the United
States, 1979 to 1984. Obstet Gynecol. 1986,67:755-9. 4

5. Aarts JW, Nieboer TE, Johnson N, Tavender E, Garry R, Mol
BW, et al. Surgical approach 5 to hysterectomy for benign gynaecologi-
cal disease. Cochrane Database Syst Rev. 6 2015;8:CD003677.

6. Bablekos GD, Michaelides SA, Analitis A, Charalabopoulos
KA: Effects of laparoscopic cholecystectomy on lung function: A syste-
matic review. World J Gastroenterol, 2014; 20(46): 17603—17

7. Hall JC, Tarala RA, Hall JL, Mander J: A multivariate analysis
of the risk of pulmonary complications after laparotomy. Chest, 1991;
99: 923-27

8. Yildirim O, Ayser F, Arikan S et al: The comparison of pulmo-
nary functions in open versus laparoscopic cholecystectomy. J Pak Med
Assoc, 2009; 51(4):201—4

9. Koc A, Inan G, Bozkirli F et al: The evaluation of pulmonary
function and blood gas analysis in patients submitted to laparoscopic
versus open nephrectomy. Int Braz J Urol, 2015, 41(6): 1202-8.

10.  Miller MR, Hanskinson J, Brusasco F, Burgos R, Casaburi A,
Coates R, et al.; ATS/ERS Task Force. Standardisation of spirometry.
Eur Respir J. 2005;26(2):319-38.

11. Pappachen S, Smith PR, Shah S, Brito V, Bader F, Khoury B.
Postoperative pulmonary complications after gynecologic surgery. Int
J Gynaecol Obstet. 2006 Apr;93(1):74-6.

12.  Qaseem A, Snow V, Fitterman N, et al. Risk assessment for
and strategies to reduce perioperative pulmonary complications for
patients undergoing noncardiothoracic surgery: a guideline from the
American College of Physicians. Ann Intern Med 2006, 144: 575e80.

13. Berggren U, Gordh T, Grama D et al: Laparoscopic versus open
cholecystectomy:Hospitalization, sick leave, analgesia and trauma
responses. BrJ Surg, 1994, 81: 1362—-65

14.  Celik S, Yilmaz EM. Effects of Laparoscopic and Conventional
Methods on Lung Functions in Colorectal Surgery. Med Sci Monit.
2018 May 17;24:3244-3248.

15.  Ozdogan HK, Cetinkunar S, Karateke F, Cetinalp S, Celik M, Oz-
yazici S. The effects of sevofiurane and desflurane on the hemodynami-
c¢s and respiratory functions in laparoscopic sleeve gastrectomy. J Clin
Anesth. 2016 Dec;35:441-445. doi: 10.1016/j.jclinane.2016.08.028.
Epub 2016 Oct 18.

16.  Koc A, Inan G, Bozkirli F, Coskun D, Tunc L. The evaluation
of pulmonary function and blood gas analysis in patients submitted
to laparoscopic versus open nephrectomy. Int Braz J Urol. 2015 Nov-
Dec;41(6):1202-8.

17. Burks C, Nelson L, Kumar D, Fogg L, Saha C, Guirguis A, Rot-
mensch J, Dewdney S. Evaluation of Pulmonary Complications in Ro-
botic-Assisted Gynecologic Surgery. J Minim Invasive Gynecol. 2017
Feb;24(2):280-285.

18. Shah DK, Van Voorhis BJ, Vitonis AF, Missmer SA. Association
Between Body Mass Index, Uterine Size, and Operative Morbidity in
Women Undergoing Minimally Invasive Hysterectomy. J Minim Invasi-
ve Gynecol. 2016 Nov - Dec;23(7):1113-1122.

-220-

CILT: 51 YIL: 2020 SAYI: 4



	RANGE!A1:F21
	_Hlk60947587

