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Abstract

Objective—Tolerance of and complications due to minimally invasive hysterectomy and staging
in the older endometrial cancer population is largely unknown despite the fact that this is the most
rapidly growing age group in the United States. The objective of this retrospective review is to
compare operative morbidity by age in patients on the Gynecologic Oncology Group (GOG)
LAP2 trial.

Methods—This is a retrospective analysis of patients from GOG LAP2, a trial that included
clinically early stage uterine cancer patients randomized to laparotomy vs. laparoscopy for
surgical staging. Differences in the rates and types of intraoperative and perioperative
complications were compared by age. Specifically complications between patients <60 vs =60
years old were compared due to toxicity analysis showing a sharp increase in toxicity starting at
age 60 years old in the laparotomy group.

Results—LAP2 included 1,477 patients 260 years old. As expected, with increasing age there is
worsening performance status and disease characteristics including higher rates of serous
histology, high stage disease, and lymphovascular space invasion. There is no significant
difference in lymph node dissection rate by age for the entire population or within the laparotomy
or laparoscopy groups. Toxicity analysis shows a sharp increase in toxicity seen in patients =60
years old in the laparotomy group. Further analysis shows that when comparing laparotomy to
laparoscopy in patients <60 years old vs =60 years old and controlling for race, body mass index,
stage, grade, and performance status patients <60 years old undergoing laparotomy had more
hospital stays >2 days (OR 17.48; 95% CI 11.71-27.00, p<0.001) compared to patients <60 years
old undergoing laparoscopy. However, when comparing laparotomy to laparoscopy in patients =60
years old, in addition to hospital stay >2 days (OR 12.77; 95% CI 8.74-19.32, p<0.001), there
were higher rates of the following postoperative complications: antibiotic administration (OR 1.63;
95% ClI 1.24-2.14, p<0.001), ileus (OR 2.16; 95% CI 1.42-3.31, p<0.001), pneumonias (OR 2.36;
95% CI 1.01-5.66, p=0.048), deep vein thromboses (OR 2.87; 95% ClI 1.08-8.03, p=0.035), and
arrhythmias (OR 3.21; 95% CI 1.60-6.65, p=0.001) in the laparotomy group.

Conclusion—Laparoscopic staging for uterine cancer is associated with decreased morbidity in
the immediate postoperative period in patients =60 years old. These results allow for more
accurate preoperative counseling. A minimally invasive approach to uterine cancer staging may
decrease morbidity that could affect long term survival.

Keywords
endometrial; older; LAP2

Introduction

Endometrial cancer, which is predominantly a disease of post-menopausal women, is
expected to increase in prevalence with an increasingly aged and obese population. In 2017,
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there will be an estimated 61,380 cases of endometrial cancer diagnosed in the United States
and 10,920 deaths.! Despite the increased rates of endometrial cancer mortality seen in older
patients, studies show these patients receive less surgical and adjuvant therapy than their
younger counterparts, which is, in part, due to the fact that treating physicians believe older
patients cannot tolerate such therapy. This view is supported by literature showing that
advanced age is an independent risk factor for perioperative morbidity even when
controlling for medical comorbidities?.

Minimally invasive surgical (MIS) management is used for many types of cancers. There is a
significant amount of data showing similar oncologic outcomes and decreased morbidity
with minimally invasive techniques versus laparotomy (LAP).34 Most recently, The
Laparoscopic Approach to Cancer of the Endometrium (LACE) trial was reported. This
randomized phase 3 trial compared exploratory laparotomy to total laparoscopic
hysterectomy (TLH) with or without lymph node dissection in clinical stage | endometrioid
endometrial cancer. They demonstrated no difference in disease free survival. While age >65
was a prognostic factor for disease recurrence (HR 3.14(1.57-6.26)), no separate analysis of
complications among study participants, including the 44% who were > 65yo was presented
in this paper.5 Based on this, and other work, we know that oncologic outcomes appear
equivalent regardless of surgical approach (LAP, TLH, laparoscopic assisted vaginal
hysterectomy (LAVH) or robotic assisted total laparoscopic hysterectomy (RaTLH)).

How well older patients tolerate each of these surgical options remains unknown. Several
retrospective studies show decreased morbidity in older patients managed with minimally
invasive techniques, however, there is no prospective data comparing outcomes in older
patients.6-9

In 1996, the Gynecologic Oncology Group (GOG) opened a randomized prospective clinical
trial (GOG-2222 or LAP2) to compare comprehensive surgical staging by LAP versus
LAVH for the treatment of women with stage | to stage 1A uterine cancer (n = 2616). In
2009 and 2012, the GOG published the results of LAP2 regarding the completeness of
surgical staging, recurrence-free survival, complications, and quality of life (QOL) of LAVH
versus LAP. Results show improved quality of life and decreased complication in the LAVH
group with no decrement in survival in patients managed with laparoscopy compared with
laparotomy. LAP2 is the largest prospective trial to date looking at minimally invasive
surgical approaches in clinically early stage endometrial cancer. Our current study includes
all patients from LAP2 with 1,477 patients = 60yo. This allows for assessment of a large
subset of older patients with clinically early stage endometrial cancer.10-11

The goal of this ancillary review is to compare intraoperative, perioperative and
postoperative surgical morbidity outcomes in LAVH versus LAP by age in patients who
participated in the GOG LAP2 trial. GOG LAP2 included patients with primarily early stage
disease and good performance status and required complete surgical staging making this a
highly selected patient population. The results from this study will allow clinicians to more
accurately evaluate the benefits of surgery and its potential complications in older
endometrial cancer patients.
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Materials and Methods

Results

This is an analysis of patients who were enrolled on LAP-2, a GOG clinical trial. The details
of inclusion and exclusion criteria were reported in the original manuscriptlC. Briefly, the
study was designed to compare LAVH with LAP for the purpose of complete comprehensive
surgical staging of uterine cancer. The primary outcome of the study was recurrence-free
survival. Other end points included perioperative adverse events, LAVH conversion to LAP,
length of hospital stay after surgery, operative time, quality of life, sites of recurrence and
survival. Eligibility requirements were clinical stage | to I1A uterine cancer, adequate bone
marrow, renal and hepatic function and GOG performance status of less than 4. All patients
gave written informed consent prior to study entry in compliance with local IRB and federal
guidelines.

In our current study, surgical outcomes were compared between patients by age. While it is
generally agreed upon in the literature that ‘elderly’ is defined as >65 or 70yo, our initial
toxicity data showed increased toxicity starting at age 60, therefore our results show surgical
outcomes compared between patients <60yo vs =60yo. The same analysis was performed
using an age cut-off of 70yo and similar results were found. An intention to treat analysis
was used for assessment of surgical complications. The perioperative time period included
the first 30 days after surgery and the postoperative time period included up to 6 weeks after
surgery. These parameters were set by the LAP2 protocol.

For statistical analysis, categorical variables were compared between the patient subgroups
by the Pearson chi-square test'2, and continuous variables by the Wilcoxon—Mann- Whitney
test?3 or the Kruskal-Wallis test!4. A logistic regression model was used to evaluate specific
operative morbidities and to estimate their covariate-adjusted odds of following LAVH or
LAP. A linear regression model was used to estimate the covariate-adjusted relationships of
patients’ independent baseline factors to severe toxicity. The nonlinearity of the effect of
continuous variables was assessed using restricted cubic splines®. All statistical tests were
two-tailed with the significance level set at alpha=0.05. Statistical analyses were performed
using the R programming language and environment6,

Institutional Review Board and Institutional Biosafety Committee approvals were obtained
at each institution and all eligible patients signed an informed consent before study entry in
compliance with institutional, state, and federal regulations. Permission to perform this
retrospective analysis was obtained from the GOG.

LAP2 population demographics, pathology and outcomes

From the total LAP2 population 762 patients are 60-69yo, and 715 patients are = 70yo.
Demographic data, including BMI, performance status, disease characteristics, postoperative
therapy, recurrence and survival by decade of age are shown in Table 1. As age increases,
BMI decreases (p<0.001), performance status worsens (p<0.001) and, when looking at
disease characteristics, there are increasing rates of serous histology (p<0.001), higher stage
disease (p<0.001), and more LVSI (p<0.001). The majority of patients on LAP2 had
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endometrioid or serous histology, so only these histologies are shown in Table 1 but all
histological subtypes were included in the analysis. When looking at survival by age, older
patients have significantly higher rates of recurrence (p<0.001), and higher rates of death
due to disease (p<0.001). With increasing age there is also a higher rate of conversion to
LAP (<50yo: 23.8% vs =80yo 36.8%; p= 0.003 for all ages).

Although full surgical staging was required in GOG LAP2, not all patients underwent
complete lymph node dissection. While a small percent of patients had only pelvic or only
para-aortic lymph nodes removed, only 1.1% of the entire LAP2 population had no lymph
nodes removed. The group with the largest number of patients having no lymph node
dissection was the LAP group =80yo (4%) (Supplemental Table 1). There is no significant
difference in lymph node dissection rate by age for the entire population or within the LAP
or LAVH groups.

Intraoperative, postoperative, and perioperative complications by age

Complication rates were broken down into surgical approach and age. In the LAP group
(n=886) there are no significant differences in intraoperative complication rates by age.
Postoperatively, there are increased rates of complications by age with the increase observed
starting at age 60yo (16.3% in <60yo vs 24.5% in >60yo, p=0.002 for all age groups).
Postoperative complications that increase with age include urinary tract infections (UTISs)
(2.7% vs 13% in patients <50yo vs =80yo, p<0.001 for all age groups) pneumonias (0.9% vs
9.3% in patients <50yo vs =80yo, p=0.006 for all age groups), congestive heart failure (0%
vs 2.7% in patients <50yo vs =80yo, p=0.016 for all age groups) and arrhythmias (0% vs
2.7% in patients <50yo vs =80yo, p<0.001 for all age groups). Deep vein thrombosis also
increased with increasing age (0% vs 5.6% in patients <50yo vs =80yo, p=0.05 for all age
groups). Rates of readmission (3.5% vs 14.8% in patients <50yo vs =80yo, p=0.022 for all
age groups) and treatment-related deaths increased significantly with increasing age as well
with a treatment-related mortality rate of 0% in patients <50yo vs 5.6% in patients =80yo,
p=0.005 for all age groups (Table 2).

In the LAVH group (n=1630), there are no differences in intraoperative complication rates
by age; and postoperatively, the only difference is increasing rates of hospitals stay >2 days
with increasing age (43.6% vs 68.9% in patients <50yo vs =80yo, p<0.001 for all age
groups) (Table 3).

Overall, there is a higher rate of complication in the LAP group and this difference gets
larger with increasing age starting at age 60. Patients <50yo have the same rates of
postoperative complications (LAP 15.9% vs LAVH 15.7%), while older, and especially the
very old (patients =80y0), have increasing rates of complications after LAP 38.9% vs LAVH
19.8%.

Intraoperative, postoperative, and perioperative complications by age and surgical

approach

Figure 1 describes a linear model with outcome of maximum toxicity and explanatory
variables including age, race, BMI, stage, grade, histology, myometrial invasion,
lymphovascular space invasion and presence of nodal metastasis. As shown in Figure 1, the
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change in maximum toxicity before approximately age 60 is not significant, but after age 60
the toxicity appears to increase sharply, with the surgical approach by age interaction with a
moderate effect (p=0.035). Therefore, as age increases, the benefit from LAVH appears to
increase as well, and according to this model, the benefit occurs beginning at age 60.

Based on the increasing rates of complications seen starting at age 60yo in the LAP group in
this study we used 60yo as our cut-off and next compared complications in LAP versus
LAVH controlling for race, BMI, stage, grade, and performance status. In patients <60yo
there are no differences in intraoperative complications by surgical approach. In the
postoperative period, as expected, the LAP group has higher rates of hospital stay >2 days
(OR 17.48; 95% CI 11.71-27.00, p<0.001) (Supplemental Table 2).

In patients >60yo (Table 4), the only difference in intraoperative complications is arterial
injury, which occurred more frequently in the LAVH group (OR 0.31; 95% CI1 0.07-0.94,
p=0.037). The original LAP2 manuscript states that the majority of these were controlled
without conversion to LAP. The postoperative time period reveals more differences in
complications by surgical approach in older patients. In addition to hospital stay >2 days
(OR 12.77; 95% CI 8.74-19.32, p<0.001), patients =60yo in the LAP group have higher
rates of postoperative antibiotics (OR 1.63; 95% CI 1.24-2.14, p<0.001), ileus (OR 2.16;
95% ClI 1.42-3.31, p<0.001), pneumonias (OR 2.36; 95% CI 1.01-5.66, p=0.048), deep vein
thromboses (OR 2.87; 95% CI 1.08-8.03, p=0.035), and arrhythmias (OR 3.21; 95% ClI
1.60-6.65, p=0.001) compared to patients =60yo in the LAVH group (Table 4).

DISCUSSION

This analysis shows a clear difference in morbidity associated with surgical approach in
older endometrial cancer patients. Results from this analysis show that while there are
overall low rates of intraoperative and postoperative complications during complete surgical
staging regardless of surgical approach, patients undergoing LAP experience more
postoperative complications with increasing age.

An increased benefit to laparoscopic staging is seen beginning at age 60yo with increased
toxicity seen in the LAP group starting at this age. In patients <60yo there is very little
difference in complication rates between LAVH and LAP and these patients generally do
well from a surgical standpoint, with higher rates of expected complications from LAP such
as longer hospital stay. In contrast, patients =60yo who undergo LAP have higher rates of
additional complications compared to LAVH such as ileus, deep vein thrombosis,
pneumonia, and cardiac adverse events (arrhythmias), suggesting that these patients truly
benefit from a minimally invasive approach. It is important to note that this study includes
relatively healthy patients who met inclusion criteria for a surgical study and therefore these
results may not be applicable to advanced-stage patients or patients with poor performance
status and do not account for medical comorbidities.

A recent Surveillance, Epidemiology and End Results (SEER) analysis highlights the
increased morbidity seen in older patients undergoing LAP for surgical management of
endometrial cancer. This study examined over 25,000 women =65yo who underwent
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hysterectomy for endometrial cancer. Compared with women 65-69 years old, women
>85y0 were more likely to have perioperative complications (12% versus 17%),
postoperative medical complications (24% versus 34%), longer hospital stay (3 versus 5
days), and require more blood transfusions (6% versus 10%). Perioperative mortality rates
were significantly higher in patients =85yo0 compared to those 65-69yo (1.6% versus 0.4%).
These results were the same when controlling for medical comorbidities. This study
population included all stages and medical comorbidities and not all patients underwent
staging, so differs from our population, but demonstrates the morbidity of LAP in elderly
patients.?2

Studies from the colorectal literature have looked at the potential benefits of laparoscopic
colorectal surgery compared to laparotomy in the elderly with concern for worse outcomes
in this population due to increase in operative time. In 727 patients, the laparoscopic patients
did have longer operating times compared to laparotomy but length of stay was significantly
shorter in the laparoscopic group and there was no significant difference in median recovery
of bowel function and post-operative morbidity. Thirty-day mortality was significantly lower
in the laparoscopic arm (1.3% vs 4.6%, p=0.03)./

In addition to the immediate effects of intraoperative and postoperative morbidity,
perioperative complications are also important for survival. A large study looking at 30-day
mortality and long term survival after major surgery found that a 30-day postoperative
complication was more important than preoperative patient risk and intraoperative factors in
determining survival after major surgery.18 This suggests that postoperative complications
do not just affect immediate recovery, but also potentially survival, perhaps due to loss of
reserve and the inability to start or complete additional therapy.

The requirement for complete surgical staging in LAP2 is a strength of this study, making it
a true evaluation of operative morbidity in a fully staged population. This sets this group of
older patients apart from other studies where a large percentage of older patients did not
undergo lymph node dissection. However, the requirement for full staging may also impact
some of the complications noted in the study. LAP2 took place at a time when there was a
steep learning curve for laparoscopy in general and especially for lymph nodes. As full
lymph node dissection was required, patients were converted from LAVH to LAP when a
full dissection could not be completed. The prevalence of conversion among the entire
population and especially among the older patients is much higher than would be expected
in a more contemporary population and should be viewed through that lens. Weaknesses of
this study include the retrospective nature of the analysis and the performance status and
early clinical stage required for eligibility in LAP2, making results less applicable to patients
with poor performance status and advanced stage disease. Additionally, this study uses age
60yo to define elderly patients. This age was used based on our toxicity data (Figure 1), but
is generally younger than age 65 or 70 which is commonly used in the literature. Additional
analysis of our data using 70yo at the cut-off age shows similar results (data not shown).
Finally, peri- and post-operative care has advanced since the publication of LAP2 with
increased incorporation of enhanced recovery after surgery protocols, evidence based use of
anti-coagulation, increased expertise for MIS procedures among our anesthesia colleagues
and most recently, incorporation of sentinel lymph node identification into LAVH or RaTLH
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instead of full lymphadenectomy.1® All of these impact on expected complications following
MIS procedures in present day and we can assume the complication rates noted in this
retrospective analysis are higher than what we would expect under current practice. Despite
this, the increased benefit of LAVH as compared to LAP with age should reassure treating
physicians that MIS procedures are not only safe, but safer for older patients with
endometrial cancer.

With the widespread incorporation of RaTLH into the care of patients with endometrial
cancer, the question arises of how these LAVH versus LAP results inform use of RaTLH.
While there are no large randomized trials to compare LAVH versus RaTLH, there is a
meta-analysis evaluating this question. While limited by the expected methodologic issues,
this analysis did show that compared with what they termed conventional laparoscopy,
RaTLH was associated with lower conversion rates (risk ratio 0.4 (0.25-0.64; p =0.0002)),
less complications (risk ratio 0.72 (0.56-0.94; p =0.02), shorter hospital stay (weighted
mean difference —0.37 days; 95% CI — 0.57 to —0.17; p=0.0003), and less blood loss
(weighted mean difference —79.2ml; 95% CI —103.43 to —54.97; <000001).2° Recent
retrospective studies have compared outcomes in elderly endometrial cancer patients
undergoing staging with robotics vs LAP. These studies show that elderly patients (defined
as 65 to 70yo) have overall increased rates of perioperative morbidity but that robotic
staging in this population is associated with decreased perioperative morbidity and higher
incidence of completion of lymphadenectomy compared to LAP.72 If anything, RaTLH
appears as safe as LAVH and our data reinforces incorporation of MIS procedures
preferentially into the care of older endometrial cancer patients.

In summary, our results demonstrate that performing laparoscopic staging for uterine cancer
is not just more convenient for surgeons and patients, but is associated with decreased
morbidity in patients =60yo in the immediate postoperative period. This includes lower
cardiovascular and infectious complications. These results allow clinicians to provide more
accurate counseling about risks and benefits of surgery to older uterine cancer patients and
highlight the importance of offering a minimally invasive approach to decrease immediate
postoperative morbidity that could potentially have impact on longer-term outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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CONDENSATION

Laparoscopic staging for endometrial cancer patients =60 years old results in decreased
morbidity in the immediate postoperative period.
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Figure 1.

Relationship between age and maximum toxicity for each treatment group. This is a linear
model with outcome maximum toxicity. The model shows a treatment x age interaction with
a moderate effect (P=0.035). The effects plot suggests that the LAP group is prone to

higher maximum toxicity after about age 60.

Am J Obstet Gynecol. Author manuscript; available in PMC 2019 January 01.



Page 13

Bishop et al.

Am J Obstet Gynecol. Author manuscript; available in PMC 2019 January 01.

(18) 905 (L€2) L'ty (ez2) €62 (0.1) S22 (67 T'LT Jo00d
(19) 6'T€ (ezd) zov (09€) ¢'L¥ (eL8) 567 (9g71) L'1¥ ayelapow
(To) T°eT () et (87T) 76T (86T) £'92 (96) L€g JEI
T00°0 > (uonrenuaiayip) apelb sowny
(T1) 69 (e ¥2)ze (€N 2T @20 gl
(T1) 69 (82) TS (Te) Ty (Te) 1Y (8) 82 Zol
Lyy (se) €9 (Te) 1Y (se) v (6)ze TOlII
(moo (T2) 8¢ (61)5°C unez ()4 Vil
(o1) €9 (61) '€ (L2) o€ (o) e (81 €9 1
(ve) v'1e (eoT) 9'8T (¥6) vzt (99) 8'8 n o9 al
(g8) 5°€s (T€€) 265 (Tes) T0L (T9s) 52 (rez) 682 VI
1000 > abels |ea1buns 0914 6002
(ev) 6'92 (801) 66T (28) ¥'1T (ev) L's (882 sno.ss
(26) 9°09 (96€) ¥'TL (€09) T'6L (¥99) T'88 (€92) €26 plol11aWwopua
1000 > ABojoisiH
1000 > 9pe sge vz _ vee _ vee »SAep uonezijendsoy 4o #
€000 (6€) 89 (L6) €92 (ver) €12 _ (0o1) Z°02 _ (1v) 8°€2 Awojouede| 03 uoisisAuo)
9150 (vS) 8'€e (81) L'ge (02) v'se _ (292) LvE _ (€TT) 9'6€ Awoyorede]
Qe Lo ©vo @c¢o0 (0)00 %0S > paq ul ‘airewordwAs 1z
(se) 6’12 (e et (29) 88 (sv) 9 (61) 29 Kaorejnquie ‘oirewoldwiAs :T
(ozT) 52 (817) T'98 (169) 206 (902) 9'¢6 (992) €'¢6 onjewoldwAse ‘fewou :g
T00°0 > SNJe)s sduewW10449d
1000 > v'0€ ) QZeve | L2eQJgeve | TYEQ R LVC | 8VEL'QETVC | TLEH QE VYT W/ pING
(u) % (u) % (U) % (u) % (u) %
Llshels o1 (091=U) (g65=u) (zoL=u) (¥GL = U) (g8z =u) 3|qeleA
082 6.-0L 69-09 65-0S 0s >
(sreak) abe Aq sawo2ano pue ABojoyled
T 8lqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 14

Bishop et al.

'S9|qeLleA Snonuiuod Joy 9 ajienb Jaddn ayy pue ‘g ueipaw ayl ‘e ajienb Jamoj sy siussaidal 0 mm

'sdno.bgns abe ay) Buowe saoualayIp [eAIAINS JO 158] yuel-Boj ayr wioly st anfen-d ay L

g

asenbs-1yd uosiead ay Aq sdnolbgns juaired ayy usemiaq patedwod alam saqeLien
¥

(z2) €T (82) 69 (02) 92 () so ©7TT Jayuau

(92) g'o1 (¥9) 91T (z9) 8 (L8) 67 Q)81 aseasIp

1000 > ©e61 @rTT € vo () so 0o JusWIeal]
yyesp Jo asned

(59) 901 (Ler) 622 (66) 0°€T (e9) L (882 Ureap
41000> SNJel1s [eAIAINS [[eJaAQ

(T) vov (#¥T) 6'52 (921) 59T (€1 L6 no Ureap Jo uojssaufosd
41000 > S4d
000> _ (€2) 19T _ (18) 9'%T _ (08) 50T _ (09) 99 WT) 67 80UBLIN0BY
6.0°0 _ (o) Tet _ (89) ezt _ (1) €6 _ (1) v'6 (02) L juasaid siselselsw [epoN
000> _ v iz _ (veT) 5've _ (9v7) 56T _ (621) LT (88) S€T uoIseAu JejnosenoydwiA]

(9)8€ o) ey (N 1z (T1) 87T (OFRs [esou9s

(89) 5'9¢ (#91) L'62 (¥ST) v'02 (Ten) 19T (se) vzt [eLBWoAW 9408 2

(09) L°28 (z02) 9'9¢ (162) £'6€ (162) 2'8¢ (8) 8'62 [eLIIBWOoAW 940G >

(62) z'8T (9e1) 9172 (822) z'0e (952) TvE (8TT) 8'TK [el118Wopus

(9) 8¢ 92) L'y (09) 6°2 (z2) 96 (or) vt auou
1000 > UOISeAUl [e1II8WOAN

Wy (N4 (Te) TV (eT) LT T pape.f 10N

(U) % (u) % (u) 9% (u) 9% (u) 9%
LIshels 501 (091=u) (586=u) (292 =u) (¥5L =u) (582 =u) 8|qerIen
08 6.-0L 69-09 6505 0s >

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2019 January 01.



Page 15

Bishop et al.

arenbs-1yd uostead ayy Aq sdnoifigns juaired ay) usamiaqg pasedwod 81aMm Sa|qelIeA
¥

0850 (29 €96 (8.1)zse (1s2)e6  (Tve)ee  (¥OT) 26 skep z < Ae1s [endsoy
5000 €)9s @711t (1) ¥0 (@80 (0)oo SU1eap pajejal-juswyest)
2200 (8) 87T (91) 98 (61002 (DCY () se uolssiwpeal

poisad aniredadorsod pue saneladoriad

1000>  (2)L€ (sT) 08 st Mvo (0 oo elwymyy
9100 (@ L @zt @°L0 Mo (000 aan|rey 1resy aAnssbuoo
9000 (9)e6 (&9t Q61 Q61 Meo ejuownsud
¥50°0 Wwve nzot (92)96 (wnes  (€)L¢ snaj!
0500 (e)9's (&) ot et (@ 80 (0 o0 1AQ
1000> (L)o€T @ze (@ze (LR ()22 uonoeyul 19e4) Areurn
2000 (12)68 (vw)Sez  (09)2ez (W) ¥'9T  (8T)6'GT Aue

(z < apeJB) sjuans asianpe anlresadolsod

9500 (6) 91 (s1) 08 (st 9s (mse (11716 (Aue) suonearjdwod snnessdoeaiul
ospes (W) % (U) 9% (U) % (u) % (u) %
LN yg=u [8T=U  0/Zz=U g9Z=u EIT=uU a|qelren
=l 082 6.-0L 69-09 6505 05 >

(988=u AwojotedeT) aby AQ S1usn3 8SIaAPY pue suoiedljdwo)

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2019 January 01.



Page 16

Bishop et al.

arenbs-1yd uostead ayl Aq sdnoifigns juaired ay) usamiaq pasedwod a1am Sa|qelieA
¥

1000> (€2)689 (212)926 (€92)5es (L02)Tzy  (SL) 9ey skep ¢ < Aes [endsoy
LvZ0 (0o (ORa @10 (€)90 (0o SU1eap pajejai-juswiyesty
pouiad anneaadoisod pue aalresadoriad

2,00 (12)86T  (09)€9T  (€4)8¥T we) 1T (L) LT Aue
(z < apeJB) sjuana asianpe anlresadolsod

weo  @neTr  (2€) 28 (Lv) 96 (ov)e6  (ST) L8 (Aue) suonearjdwod sanessdoeaiul
osqes (W % (u) % (u) % (u) % (u) %
7 90T=U  g9g=u Z6r =u h=u  ZT=u a|qelren
L 082 6.-0L 69-09 6505 05 >

(0£9T1=U Adoasosede) aby Aq S1UaAT aSIaAPY pue suonedljdwo)

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2019 January 01.



Page 17

Bishop et al.

Author Manuscript

1€2-66'0 2¢ST 9500 (ev) v'8 (¥S) 9's uolssiwpeal
YT'e-ve'T €9'T 1000> (ver) eve (281) €91 sonoiqiue
9e'T-9€°0 L0 LT€0 W) Le (ee) ve uolsnysuesy pooiq
pouiad anneaadoisod pue aalresadoriad
G9'9-09'T T2¢ 1000 (T Ty (et elwyAy.re
€0'%-99°0 9T  6.20 (om) 2 Tt aan|rey 1reay anfsabuod
T€'T-LE0 .0 9820 (sT)6°C (9e) L€ uonasjul punom
99'G-10'T 9€C  8¥0°0 (eT)g¢C (omT ejuownaud
T€€-2r'T 9Tz 1000> (6v) 9'6 () 67 sna|!
95'%-GL'0 G8T 0810 (om) ¢ (omt uo1INISYO [amoq
26'T-2€0 280 9590 (®91 (9m) LT snjoqws Aseuowind
€0'8-80'T /8T  GEO0 (om e @eo 1na
TT'€-2E0 90T 8160 ()R (8)60 $s90sqe
80'€-2€0 vOT  OV60 ()R (8)60 snIIN|1ed d1Ajed
10'C¥50 90T €580 (smee (92) 2C Janay
Y7E-60 08T /00 (1) L€ (o) te uonosyul 10e1) Areutn
SCe-1ET T.T 000> (ser) 5ve (¥sT) ST Aue
(z < apeJB) sjuana asianpe anlresadolsod
T7'1-G0'0 GE0  ¢STO @10 (ot Js1a4n
GT'2-L00 050  9/€0 @10 Lo Jappelq
99'%-22°0 ¢UT 2880 (€) 90 (8)g0 e 19
¥6'0-L0°0 €0  L€0°0 (€) 90 (8T)6'T Kagpre
912090 STT 8990 (9 1€ (92) LT suten
99'T-5€°0 6,0  T¥S0 (om) 2 (za)ee [amoq
YT'T-250 8,0 2020 (68) 92 (16) v'6 Aue
suonealjdwod aalresadoeaiu]
1D%S6  oneisppo  anfead () % (W) % alqeLIeA
Awoyouede| sn Adoasosede] TIG=U 996 =U

Awojoaede]  Adoososede

¥ alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2019 January 01.



Page 18

Bishop et al.

snyeis aouewloyiad pue ‘apesd ‘abeis ‘xapul ssew Apog ‘aoel 1oy paisnipy
*

2EBT-VL'8 LL2T 1000 > (187) T'v6 (8v8) £°95 skep g < Aejs [eydsoy
9L°€-€€0 9T'T 9080 @zt W2ro Syyesp pareja.l-JuaLures}
€L°T-87'0 €60 8280 (sT) 6T (te)ze uonesadoas
1D %56  ,0nedsppO  anfead (W) % (W% a|qeLIen
Awolouede| sn Adodsosede] TI6=u 996 =U
Awojosede] Adoososede]

Author Manuscript

Author Manuscript Author Manuscript

Author Manuscript

Am J Obstet Gynecol. Author manuscript; available in PMC 2019 January 01.



	Abstract
	Introduction
	Materials and Methods
	Results
	LAP2 population demographics, pathology and outcomes
	Intraoperative, postoperative, and perioperative complications by age
	Intraoperative, postoperative, and perioperative complications by age and surgical approach

	DISCUSSION
	References
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4

