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Evaluation of inflammatory response with complete blood count parameters in
abdominal, vaginal, and laparoscopic hysterectomy techniques: A retrospective
Cohort study
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ABSTRACT

Aim: The aim of our study was to evaluate the inflammatory response in
abdominal hysterectomy (AH), vaginal hysterectomy (VH), and laparoscopic
hysterectomy (LH) techniques using complete blood count (CBC) parameters
and to demonstrate the role of the delta neutrophil index (DNI) in hysterectomy
types.

Materials and Methods: The study included 251 patients. Patients were
divided into three groups: AH, VH, and LH. Patient demographic characteristics,
operational characteristics, and CBC results (white blood cell (WBC),
neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), and DNI)
were compared separately for the three groups before surgery, at 6 hours
postoperatively, and at 24 hours postoperatively.

Results: The age and menopause rate of patients in the VH (n=84) group
were higher than the LH (n=82) and AH (n=84) groups (P<0.05). The operative
time was longest in the LH group and shortest in the AH group (P<0.05). The
highest WBC, NLR, and PLR levels at postoperative 6th hour were in the AH
group, and the lowest levels were in the VH group (P<0.01). There were no
significant differences in serum DNI levels between the LH, AH, and VH groups
preoperatively and at the 6th and 24th hours postoperatively.

Conclusion: We found the highest postoperative inflammatory response in the
AH group and the lowest in the VH group, and contrary to many studies, we
found that LH patients had an average inflammatory response. Although DNI
increased in the postoperative inflammatory process, there was no difference
between the AH, LH, and VH groups.

Keywords: Abdominal hysterectomy, vaginal hysterectomy, laparoscopic
hysterectomy, WBC, NLR, PLR, DNI

0z

Amag: Calismamizin amacl, abdominal histerektomi (AH), vajinal histerektomi
(VH) ve laparoskopik histerektomi (LH) tekniklerinde inflamatuar yaniti tam
kan sayimi (CBC) parametrelerini kullanarak degerlendirmek ve delta nétrofil
indeksinin (DNI) histerektomi tiplerindeki roliinii ortaya koymaktrr.

Gerec ve Yontemler: Calismaya 251 hasta dahil edildi. Hastalar AH, VH ve LH
olmak (izere Ui gruba ayrildi. Hastalarin demografik 6zellikleri, operasyonel
ozellikleri ve CBC sonuglari (beyaz kan hiicresi (WBC), notrofil/lenfosit orani
(NLR), trombosit/lenfosit orani (PLR) ve DNI), ameliyat 6ncesi, ameliyat sonrasi
6. saatte ve ameliyat sonrasi 24. saatte (i¢ grup icin ayri ayri karsilastirildi.

Bulgular: VH (n=84) grubundaki hastalarin yas ve menopoz orani, LH (n=82)
ve AH (n=84) gruplarina gore daha yiiksekti (P<0,05). Ameliyat siiresi LH
grubunda en uzun, AH grubunda ise en kisaydi (P<0,05). Ameliyat sonrasi 6.
saatte en yiiksek WBC, NLR ve PLR seviyeleri AH grubunda, en diisiik seviyeler
ise VH grubundaydi (P<0,01). LH, AH ve VH gruplan arasinda ameliyat dncesi
ve ameliyat sonrasi 6. ve 24. saatlerde serum DNI seviyelerinde anlamli bir
fark yoktu.

Sonug: Ameliyat sonrasi en yiksek inflamatuar yanitt AH grubunda, en diistik
ise VH grubunda bulduk ve bircok ¢alismanin aksine, LH hastalarinin ortalama
bir inflamatuar yanita sahip oldugunu bulduk. DNI ameliyat sonrasi inflamatuar
stirecte artmasina ragmen, AH, LH ve VH gruplan arasinda bir fark yoktu.

Anahtar Kelimeler: Abdominal histerektomi, vajinal histerektomi, laparoskopik
histerektomi, WBC, NLR, PLR, DNI
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INTRODUCTION

Surgical procedures have a significant impact on inflammatory
processes in the body. Surgical trauma caused by surgery can
trigger an inflammatory response, potentially leading to various
postoperative complications. It is essential to understand and
regulate this inflammatory process to enhance patient outcomes
and minimize the risk of postoperative morbidity (1).

Among women, hysterectomy is the second most common
surgical procedure after cesarean section. Despite its frequency,
hysterectomy remains a major operation with possible long-
term effects on women’s health and quality of life (2). For benign
uterine conditions, there are three approaches to hysterectomy:
abdominal, vaginal, and laparoscopic. Regardless of the
method used, hysterectomy is considered a substantial surgical
intervention. Research has demonstrated that such significant
surgical trauma results in immunological dysfunction in patients
owing to oxidative stress (3). Surgical stress often leads to
postoperative immunosuppression resulting from the intricate
interplay of various hormones (particularly adrenal corticosteroids),
cytokines, and acute-phase reactants. This immunosuppression
can substantially increase the likelihood of postoperative infections
and complications, potentially extending recovery time and hospital
stay. The intensity and duration of immunosuppression may vary
based on factors, such as the extent of surgical trauma, patient
age, and pre-existing health conditions (4,5). Recent progress
in minimally invasive techniques has improved outcomes and
shortened recovery periods. Laparoscopic surgery is expected to
cause less immune impairment than abdominal surgery due to its
association with reduced tissue damage (6).

Several methods are available to evaluate the postoperative
inflammatory response, including white blood cell (WBC) count,
neutrophil count, platelet count, lymphocyte count, neutrophil/
lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), and delta
neutrophil index (DNI). These approaches are both simple and
cost-effective (7). The delta neutrophil index is a measure of the
proportion of immature granulocytes to neutrophils. Recent studies
have indicated that the delta neutrophil index serves as an indicator
of the inflammatory response and oxidative stress and plays a role
in early prediction (8).

The aim of our study was to evaluate the inflammatory response
in abdominal, vaginal, and laparoscopic hysterectomy techniques
using complete blood count (CBC) parameters and to demonstrate
the role of the delta neutrophil index in hysterectomy types.

METHODS

Total of 251 patients who underwent hysterectomy in the
Gynecology and Obstetrics Clinic of our hospital, a tertiary center,
between 2019 and 2024 were participated in this study. Ethics
committee approval was obtained from the Ankara Bilkent City
Hospital Ethics Committee No. 2. (Approval No: 24-639). Our study
is a retrospective observational cohort study.

Female patients aged 18-70 years who underwent abdominal,
vaginal and laparoscopic hysterectomy for benign gynecologic
causes were included in our study. Benign gynecological causes
were defined as abnormal uterine bleeding (AUB), endometrial
pathologies, myoma uteri, and uterine desensus. Hysterectomy for
postpartum hemorrhage, subtotal hysterectomy, hysterectomy for
tubo-ovarian abscess, deep pelvic endometriosis, and hysterectomy
for uterine or ovarian malignancies were excluded. In addition,
patients with chronic inflammatory diseases, those already
diagnosed with another organ malignancy, those with infections,
corticosteroid users, anticoagulant users, diabetes and those with
rheumatologic diseases were excluded.

The patients were divided into three groups: abdominal
hysterectomy (AH), vaginal hysterectomy (VH), and laparoscopic
hysterectomy (LH). Patients’ age, body mass index (BMI), parity,
gravida, operative indications, operation time, operative notes (with
or without oophorectomy), and hospital stay were retrospectively
investigated and recorded. CBC results (WBC, NLR, PLR, and DNI) of
the patients before the operation, at the 6™ hour after the operation
and at the 24" hour after the operation were compared separately
for the three groups. In our clinic, CBC checks are performed at the
6" and 24" hour after all hysterectomy operations, and patients
without complications are discharged after 24 hours. These
markers (WBC, NLR, PLR and DNI) are tested automatically as part
of a standard complete blood count.

Statistical analyses were performed using SPSS version 21.0 (IBM
Corp., Armonk, NY, USA). The Kolmogorov—Smirnov test was used to
assess data normality. Normally distributed data are expressed as
mean = standard deviation. In contrast, non-parametric data were
expressed as medians and interquartile ranges. One-way ANOVA
and Kruskal-Wallis tests were used for intergroup comparisons.
Repeated measures analysis of variance (ANOVA) were used to
examine changes in data over time. The chi-squared test was
used to compare categorical data. Statistical tests were considered
significant at a P-value <0.05, whereas post-hoc correction tests
were considered significant at a P-value <0.017 (0.05/3).
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RESULTS

0fthe 251 cases included in this study, 82 (32.7%) underwent LH, 85
(33.9%) underwent AH, and 84 (33.5%) underwent VH operations.
While the mean age of all cases was 55.5 + 9.0 years, the median
values for gravida and parity were 3 (2) and 3 (1), respectively. The
mean BMI value of all cases was 27.5 + 3.5 kg/m?. Of the patients,
127 (50.6%) were menopausal. When surgical indications were
examined, surgery was performed for AUB in 125 cases (49.8%),
pelvic mass in 40 cases (15.9%), and uterine decensus in 86 cases
(34.3%). Uni- or bilateral salpingo-oophorectomy was performed in
140 (55.8%) patients. The mean operative time was 148.5 + 44.3
minute. The postoperative hospital stay was 3 (2) days.

The demographic characteristics of the LH, AH, and VH groups are
presented in Table 1. There were no significant differences between
the groups in terms of gravida, parity, or BMI (P>0.05). However,
the age and rate of menopausal patients in the VH group were
higher than those in the LH and AH groups (P<0.05). There was no
significant difference in the age and rate of menopausal patients
between the LH and AH groups (P>0.017). From the perspective of
surgical indications, while the most common indication in the LH
and AH groups was AUB, all the patients in the VH group underwent
surgery due to uterine desensus. There was a significant difference
between the groups in terms of simultaneous uni- or bilateral
salpingo-oophorectomy (P<0.05). The rate of simultaneous uni- or
bilateral salpingo-oophorectomy was lower in the VH group than that
in the LH and AH groups, whereas there was no difference between

the LH and AH groups (P>0.017). However, there was a significant
difference between the groups in terms of operation time (P<0.05).
The operation time was longest in the LH group and shortest in
the AH group. In contrast, there were no significant differences
between the LH, AH, and VH groups based on postoperative hospital
stay (P = 0.06).

The preoperative and postoperative serum CBC parameters of
the LH, AH, and VH groups are presented in Table 2. Except for
the postoperative 6" hour, which was significantly lower in the VH
group than in the LH and AH groups (P<0.01), the LH, AH, and VH
groups did not differ significantly based on the preoperative and
postoperative 24" hour serum WBC levels (P>0.05). The change
in WBC count over time revealed that the serum WBC count
increased significantly at the 6™ hour postoperatively in all the
groups (P<0.01). The serum WBC count decreased significantly in
the LH and AH groups at the 24™ hour postoperatively than at the
6™ hour postoperatively (P<0.01). Serum WBC count increased in
the VH group at the 24" hour postoperatively than at the 6™ hour
postoperatively; however, this difference was not significant (P =
0.54). Qverall, the change in the serum WBC count over time was
significant in all groups (P<0.01) (Table 2).

The serum NLR did not differ significantly between the LH, AH, and
VH groups preoperatively (P = 0.15). In contrast, serum NLR levels
differed significantly between the LH, AH, and VH groups at 6" and
24" hours (P < 0.05). While serum NLR was significantly higher at

Table 1. Demographic characteristics of the total laparoscopic, abdominal, and vaginal hysterectomy groups.

LH group AH group VH group
Characteristics (n=82) (n=85) (n=284) P value

Age (years) 528+73 50.6 +6.3 63.1+7.8 <0.01
Gravida 3(2) 3(2) 3(1) 0.10
Parity 2(1) 3(1) 3(1) 0.15
BMI (kg/m?) 27535 274+42 27.6+27 0.92
Menopause

Yes 28(11.2) 21(8.4) 78(31.1) 001

No 54 (21.5) 64 (25.5) 6(2.3) :
Surgical indications

AUB 67 (26.7) 58 (23.1) 0(0.0)

Pelvic mass 13(5.2) 27(10.7) 0(0.0) )

POP 2(0.8) 0(0.0) 84 (33.5)
Uni- or bilateral salpingo-oopherectomy

Yes 70 (27.9) 60 (23.9) 10 (4.0) <0.01

No 12 (84.8) 25(10.0) 74 (29.5)
Operative time (min) 1759 +53.6 125.7 +33.9 1447 + 25.6 <0.01
Postoperative hospital stay (day) 3(2) 3(1) 3(2) 0.06

Data are presented as the mean # standard deviation, median (interquartile range), or n (%).
* One-way ANOVA, Kruskal-Wallis, and chi-square tests were used for intergroup comparisons.
Abbreviations: AH, abdominal hysterectomy; AUB, abnormal uterine bleeding; BMI, body mass index; LH, laparoscopic hysterectomy; VH, vaginal hysterectomy.
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Table 2. Preoperative and postoperative serum complete blood count parameters in the total laparoscopic hysterectomy, abdominal
hysterectomy, and vaginal hysterectomy groups.

CBC Parameters LH (n = 82) AH (n = 85) VH (n = 84) P*
Preoperatively 6.8+19 6.9+ 2.1 6717 0.75
6" hour postoperatively 13438 142 +37 11.9 £ 41 <0.01
White blood cell count (x 103/uL)
24" hour postoperatively 11.0+34 11.4+33 12135 0.15
p <0.01 <0.01 <0.01
Preoperatively 2510 24+1.1 22+038 0.15
6 hour postoperatively 16.5£9.6 19.2£9.1 10.6 £ 6.4 <0.01
Neutrophil-to-lymphocyte ratio
24% hour postoperatively 10.3+75 79+58 129+6.8 <0.01
pe <0.01 <0.01 <0.01
Preoperatively 159.9 + 50.8 176.4 £ 68.6 139.8+458 <0.01
6™ hour postoperatively 3386 £173.7 416.2 £ 208.8 278.8+101.4 <0.01
Platelet-to-lymphocyte ratio
24" hour postoperatively 27151745 236.1+128.5 2329 +1254 0.12
p <0.01 <0.01 <0.01
Preoperatively 03=x05 04+07 0306 0.54
6™ hour postoperatively 0912 1420 1117 0.23
Delta neutrophil index 24" hour postoperatively 08+14 0614 1.0+1.6 0.22
p <0.01 <0.01 <0.01

Data are presented as the mean + standard deviation, median (interquartile range), or n (%).

*One-way ANOVA variance was used to compare the TLH, AH, and VH groups.

“Repeated-measures analysis of variance (ANOVA) was used to examine changes in complete blood count levels over time.
AH: Abdominal hysterectomy; LH: Laparoscopic hysterectomy; VH: Vaginal hysterectomy.

the 6" hour in the AH group than in the LH and VH groups (P < 0.01),
serum NLR level was significantly lower at the 24™ hour in the AH
group than in the LH and VH groups (P < 0.01). The change in serum
NLR levels over time revealed that serum NLR levels increased
significantly at the 6™ hour postoperatively in all the groups (P <
0.01). The serum NLR levels decreased significantly at the 24™ hour
postoperatively than at the 6™ hour postoperatively in all groups (P
< 0.01). Overall, the change in serum NLR over time was significant
in all groups (P values < 0.01) (Table 2).

Except for the postoperative 24™ hour, in which the difference
between the LH, AH, and VH groups was not significant (P = 0.12),
serum PLR levels were significantly lower in the VH group than in
the LH and AH groups preoperatively and at 6" hour postoperatively
(P < 0.01). The change in serum PLR levels over time revealed
that serum PLR levels increased significantly at the 6™ hour
postoperatively in all groups (P < 0.01). The serum PLR levels
decreased significantly at the 24" hour postoperatively than at the
6™ hour postoperatively in all groups (P < 0.01). Overall, the change
in serum PLR over time was significant in all the groups (P < 0.01)
(Table 2).

There were no significant differences in serum DNI levels between
the LH, AH, and VH groups preoperatively and at the 6th and 24th
hours postoperatively (P = 0.54, 0.23, and 0.22, respectively). The
change in serum DNI levels over time revealed that serum DNI
levels increased significantly at the 6™ hour postoperatively in all
groups (P < 0.01). Serum DNI levels decreased significantly in
the AH group at the 24™ hour postoperatively than at the 6" hour
postoperatively (P < 0.01). While serum DNI level decreased in
the LH and VH groups at the 24™ hour postoperatively than at the
6™ hour postoperatively, these differences were not significant (P
values were 0.52 and 0.60, respectively). Overall, the change in
serum DNI levels over time was significant in all groups (P values
< 0.01) (Table 2).

DISCUSSION

In our study, we evaluated the inflammatory response in abdominal,
vaginal, and laparoscopic hysterectomy techniques using complete
blood count parameters. In patients who underwent VH, higher age,
a higher proportion of postmenopausal patients, fewer previous

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 3

370



Halilzade |. et al.

surgeries, and fewer uni-or bilateral salpingo-oophorectomy
were observed. The LH group had the longest operation time,
while the AH group had the shortest. According to the results of
the comparison of WBC, NLR, PLR, and DNI between the groups at
preoperative, 6™ hour postoperatively, and 24™ hour postoperatively,
all markers increased at 6" hour postoperatively compared to
preoperative levels and decreased at 24" hour postoperatively
compared to 6™ hour postoperatively in all groups. However, all
markers were higher in the AH group compared to the VH and LH
groups at 6™ hour postoperatively (although this increase was not
significant in the DNI group, P=0.23). In the VH group, WBC, NLR,
and PLR were lowest at 6™ hour postoperatively. DNI levels did not
differ significantly between the groups at preoperative, 6" hour
postoperatively, or 24" hour postoperatively.

Abdominal, vaginal, and laparoscopic hysterectomy techniques have
been used for a long time and have been compared many times in
the literature. Although some studies do not report a higher mean
age in VH patients (9), we found a higher mean age in the VH group
in our study. We believe that this situation is also the reason why
we identified more patients in menopause in the VH group. We also
found that uterine descent was a frequent reason for hysterectomy
in the VH group. Consequently, our findings can be explained by the
development of uterine descent due to increased connective tissue
weakness that occurs with older age in the VH group. Furthermore,
consistent with the literature, we found that unilateral or bilateral
salpigoophorectomies were less frequently performed in the VH
group due to the difficulty of surgical technique (9).

Data on the comparison of operation times in hysterectomies
are unclear. In one study, abdominal, vaginal, and laparoscopic
hysterectomies were compared, and the shortest operation time
was found in the VH group, while the longest operation time was
found in the LH group (10). Several other studies have demonstrated
similar results (11,12,13). These studies attributed the long surgical
times in the LH group to lack of surgical experience and the time
required for the assembly and setup of laparoscopic equipment.
Additionally, a meta-analysis comparing vaginal hysterectomy and
laparoscopic hysterectomy, which included 1,618 patients and 18
studies, reported shorter operative times in the VH group (14). In our
study, we found the shortest operative time in the AH group and the
longest in the LH group. We hypothesize that this is due to surgical
experience, based on the ratio of hysterectomy types performed at
our hospital.

Surgical trauma triggers a stress response and leads to an
inflammatory response. After surgery, leukocyte and neutrophil
counts increase, while lymphocytes and platelets decrease (3).
Many studies have reported less tissue damage and immunological

responses in laparoscopic surgeries compared to open surgeries
(1,15, 16). WBC, NLR, and PLR are used as markers of inflammation
(1). Ozstirmeli et al. compared the changes in these inflammatory
markers at the preoperatively and 24™ hour postoperatively in
patients undergoing LH and AH (1). They found that WBC, NLR, and
PLR levels increased at 24" hour postoperatively in both groups.
However, they reported that this increase was significantly higher
in the AH group than in the LH group (1). Unlike them, in our study,
we also investigated patients in the VH group in addition to the
AH and LH groups. We also included the 6™ hour postoperatively
levels of WBC, NLR, and PLR. Our findings revealed that WBC,
NLR, and PLR values increased at 6" hour postoperatively in all
groups, then decreased at 24" hour postoperatively, but were still
higher than preoperatively at 24™ hour postoperatively. Although we
could not demonstrate a clear significant difference between the
groups in the postoperative 24" hour levels of these markers, the
postoperative 6™ hour levels were significantly different. We found
that WBC, NLR, and PLR values at 6 hours postoperatively were
highest in the AH group and lowest in the VH group. Although the AH
group had the shortest operative time, the inflammatory response
was highest in this group. This suggests that the role of surgical
time in tissue damage is unimportant. Furthermore, despite being
an open procedure, VH had the lowest inflammatory response. We
believe that this is because, compared to AH and LH, VH has the
least contact with other abdominal tissues such as the intestines,
and therefore there are fewer cytokines and immunomodulators
that can be secreted from these tissues.

DNI appears to be a marker that has been increasingly researched
recently and whose importance is growing day by day. Some studies
have reported that it is an indicator of inflammatory response (8),
while others have suggested that it is a prognostic biomarker of
the infectious process (17). However, definitive results have not yet
been established. There are currently no studies in the literature
comparing DNI between different types of hysterectomy. Therefore,
our study is the first of its kind. Our findings show that DNI, like
other markers, increases at 6" hour postoperatively and then
decreases at 24™ hour. However, DNI did not show a significant
difference between the AH, VH, and LH groups. Therefore, we
believe that the role of DNI in the inflammatory response is limited.
The main limitation of our study is its retrospective nature, but the
sufficient sample size and the reliability of our medical records are
our strengths.

CONCLUSION

In conclusion, the highest postoperative inflammatory response
was observed in the AH group, while the lowest response was
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observed in the VH group. We found that LH patients had an
average inflammatory response, and we believe that the findings
of other studies indicating less tissue damage are open to debate.
Therefore, further studies are needed in the future. Although DNI
increased during the postoperative inflammatory process, there
was no difference between the AH, LH, and VH groups.

Ethics Approval: Ethics committee approval was obtained from the Ankara Bilkent
City Hospital Ethics Committee No. 2. (Approval No: 24-639).

Funding: None

Authors’ Contributions: iH: Conceptualization, Writing — original draft, Methodology,
MIH: Data curation, Resources, EET: Formal analysis, Writing — review & editing. All
authors read and approved the final manuscript.

Conflicts of Interest/Competing Interests: On behalf of all authors, the
corresponding author states that there is no conflict of interest.

REFERENCES

1. Ozsiirmeli M, Tiirkay U, Salici B, Salict M, Bélge KN, Terzi H. Evaluation of
inflammatuar response in hysterectomies: a retrospective study in Kocaeli,
Turkey. Ginekol Pol 2021;92(2):105-109.

2. Blears EE, Pham NK, Bauer VP. A systematic review and meta-analysis of
valued obstetric and gynecologic (OB/ GYN) procedures in resource-poor
areas. Surg Open Sci 2020;12;2(3):127-135.

3. Toz E, Kanmaz AG, Inan AH, Karaca |, Karaca SY, Demir A. Which combination
cause less inflammatory response during laparoscopic hysterectomy?
Ligasure plus monopolar cautery or harmonic plus bipolar cautery? Pak J
Med Sci 2023;39(5):1326-1331.

4. lwase M, Kondo G, Watanabe H, Takaoka S, Uchida M, Ohashi M, et al.
Regulation of Fas-mediated apoptosis in neutrophils after surgery-induced
acute inflammation. J Surg Res 2006; 134(1): 114-123.

5. Ogawa K, Hirai M, Katsube T, Murayama M, Hamaguchi K, Shimakawa T, et
al. Suppression of cellular immunity by surgical stress. Surgery 2000; 127(3):
329-336.

6. Roy KK, Netra GC, Singhal S, Bharti J, Kumar S, Mitra DK, et al. Impact of
energy devices on the post-operative systemic immune response in women
undergoing total laparoscopic hysterectomy for benign disease of the uterus.
J Turkish Ger Gynecol Assoc 2018;19(1):1-6.

Zahorec R. Neutrophil-to-lymphocyte ratio, past, present and future
perspectives. Bratislava Med J 2021;122(7):474-488.

Gong SC, Ryu H, Jang JY. Usefulness of delta neutrophil index as a biomarker to
predict postoperative complication in patients who underwent esophagectomy:
A case-control study. Medicine (Baltimore) 2021;100(51):28311.

Drahonovsky J, Haakova L, Otcenasek M, Krofta L, Kucera E, Feyereisl J. A
prospective randomized comparison of vaginal hysterectomy, laparoscopically
assisted vaginal hysterectomy, and total laparoscopic hysterectomy in
women with benign uterine disease. Eur J Obstet Gynecol Reprod Biol 2010
Feb;148(2):172-6.

Ribeiro SC, Ribeiro RM, Santos NC, Pinotti JA. A randomized study of total
abdominal, vaginal and laparoscopic hysterectomy. Int J Gynaecol Obstet
2003 Oct;83(1):37-43.

Meikle SF, Nugent EW, Orleans M. Complications and recovery from
laparoscopy-assisted vaginal hysterectomy compared with abdominal and
vaginal hysterectomy. Obstet Gynecol 1997 Feb;89(2):304-11.

Dorsey JH, Holtz PM, Griffiths RI, McGrath MM, Steinberg EP. Costs and
charges associated with three alternative techniques of hysterectomy. N Engl
J Med 1996 Aug 15;335(7):476-82.

Inal ZO, Inal HA. Comparison of abdominal, vaginal, and laparoscopic
hysterectomies in a tertiary care hospital in Turkey. Ir J Med Sci 2018
May;187(2):485-491.

Lee SH, Oh SR, Cho YJ, Han M, Park JW, Kim SJ, et al. Comparison of vaginal
hysterectomy and laparoscopic hysterectomy: a systematic review and meta-
analysis. BMC Womens Health 2019 Jun 24;19(1):83.

Malik E, Buchweitz O, Miiller-Steinhardt M, Kressin P, Meyhdfer-Malik A,
Diedrich K. Prospective evaluation of the systemic immune response following
abdominal, vaginal, and laparoscopically assisted vaginal hysterectomy. Surg
Endosc 2001 May;15(5):463-6.

Veenhof AA, Vlug MS, van der Pas MH, Sietses C, van der Peet DL, de Lange-de
Klerk ES, et al. Surgical stress response and postoperative immune function
after laparoscopy or open surgery with fast track or standard perioperative
care: a randomized trial. Ann Surg 2012 Feb;255(2):216-21.

Ahn C, Kim W, Lim TH, Cho Y, Choi KS, Jang BH. The delta neutrophil index
(DNI) as a prognostic marker for mortality in adults with sepsis: a systematic
review and meta-analysis. Sci Rep 2018 Apr 26;8(1):6621.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2025 e Cilt 22, Sayi 3

372



