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Abstract

Sudy Objective: The purpose of this study was to compare ovarias@wation rates and
surgical approach in benign adnexal surgeries padd by surgeons versus gynecologists at a
tertiary care institution.

Design: A retrospective cohort review.

Setting: Children’s and Adult tertiary care university-bagex$pital.

Participants: Patients<21 years of age undergoing surgery for an adneaakrfrom January
2003 through December 2013.

Interventions: Patient age, demographics, menarchal statuscalisymptoms, radiologic
imaging, timing of surgery, surgeon specialty, motisurgery, rate of ovarian conservation and
pathology were recorded. Patients were excluddteiyf had a uterine anomaly or pathology-
proven malignancy.

Main outcome measures. The primary outcome was the rate of ovarian coraim relative to
surgical specialty; secondary outcome was surgigptoach relative to surgical specialty.
Results: Of 310 potential cases, 194 met inclusion cite@ynecologists were more likely than
surgeons to conserve the ovary (80 vs. 63%:; odits[R] 2.28; 95% confidence interval [Cl]
1.16-4.48). After adjusting for age, body mass xaeass size and urgency of surgery, the
difference was attenuated (adjusted OR 1.84; (3-8.84). Surgeons and gynecologists
performed minimally invasive surgery at similaragt62% vs. 50% (P=0.11). A patient was
more likely to be operated on by a gynecologishié was older (P<0.001) and post-menarchal
(P=0.005).

Conclusion: Our study suggests that gynecologists are mke¢ylto perform ovarian-conserving

surgery. However, our sample size precluded pressmates in our multivariable model.
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Educational efforts among all pediatric and gynegim surgeons should emphasize ovarian
conservation and fertility preservation whenevesgiale.
Key words: Pediatric, adolescent, adnexal mass, adnexal iprsi@rian conservation,

laparoscopy
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I ntroduction

The estimated incidence of adnexal masses is ajppatedy 2.6 cases in 100,000 girls in
childhood; rates in adolescents are suspected igher, but precise population-based estimates
are lacking. The majority of adnexal masses are benign; tbiedémce of malignancy ranges
between 4% and 11% for all surgically excised adhagoplasms in children and adolescghts
Patients are risk stratified according to mass aimecharacteristics. Masses that appear benign
and are less than 8 cm in maximum diameter are ofi@naged conservatively unless symptoms
determine the need for surggfy When operative intervention is indicated, it tenperformed
by laparotomy or laparoscopy with treatment randingh simple cyst aspiration to salpingo-
oophorectomy. Adnexal surgeries are performed tayraber of surgical specialists including
pediatric surgeons, general surgeons, gynecologistsgynecologic-oncologists.

Patterns in surgical care have evolved, and thedpgm has shifted from ovarian
removal to ovarian evaluation and conservation. elew, this shift has occurred more slowly in
girls and adolescents than in adult worhdthis is concerning because after unilateral
oophorectomy, the possibility of surgical castratmior to the completion of reproduction
increases should the contralateral ovary beconeetafi by torsion or neopla&iaThus, it is
important to perform fertility-preserving surgeryen feasible.

Over the past decade, minimally invasive surgieahhiques have become the standard
of care for removing benign adnexal masses bea#us®rter recovery time, decreased pain,
and improved cosmesi$’® Rogers et al. concluded that it is safe in chitdand adolescents to
proceed with a laparoscopic approach for adnexakegmwithout complex features measuring
less than or equal to 8 cm in maximum diantetém 2012, Berger-Chen et al. conducted a

population-based analysis to determine factorscéastsnl with the performance of ovarian-
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conserving cystectomy and minimally invasive suygeradolescents with benign ovarian
masses. They found that physician, hospital, atigmt characteristics all strongly influenced
treatment Additional studies have shown that gynecologisesmore likely than other surgeons
to perform these surgeries in a minimally-invadaghion and conserve the ovatfy.
Ovarian-conserving procedures has proven safedfmeacents and over the last decade
minimally invasive surgical techniques have becdineegold- standard treatmé&Af ™3 Prior
studies have already shown that gynecologists are fikely than surgeons to conserve the
ovary™. The purpose of this study was to review all cagesinexal masses treated at our
institution (Saint Louis Children’s Hospital andriBas-Jewish Hospital) to determine whether
ovarian-conserving cystectomy and minimally invassurgery rates in young girls and
adolescents differed between surgeons and gyneastdolylore specifically, we hoped to
determine the factors associated with ovarian geatien and a minimally invasive surgical
approach. We also wanted to trend the rates ofarvaparing and minimally invasive surgery

between surgeons and gynecologists over time.

Materials and M ethods

We performed a retrospective cohort study of pédieneated for a benign adnexal mass
at St. Louis Children’s Hospital (SLCH) and Bardesvish Hospital (BJH), both affiliated
hospitals of Washington University School of Med&in St. Louis. Cases were collected over
the 11-year period from January 2003 through Deeer2013. Before initiating this research,
permission was obtained from the Institutional RevBoard.

Patients were identified by using common InternmalcClassification of Diseases (ICD)-

9 codes for an adnexal mass (620.2, 620.5 and 6@5BCurrent Procedural Terminology
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(CPT) surgical codes (58660 - 58999). Cases warki@ad if the patient: 1) was older than 21
years of age at the time of surgery; 2) was undeggsurgery for suspected ectopic pregnancy
or pelvic inflammatory disease; 3) had uterine aaltgs; 4) had pathology-proven malignancy;
or 5) had incomplete medical records.

Data were extracted from electronic and paper halgpatient records. Information on
patient demographics, menarchal status, clinigessand symptoms, largest dimension of mass,
timing of procedure, surgeon specialty, operatirgepdure, conversion of laparoscopic to
laparotomy, specimen size and histologic diagnesi® all recorded.

Attending surgeon specialty was classified as ggioggst (all gynecologic specialties
including oncology) or surgeon (general, pediatricpther subspecialty). The entrance into the
peritoneal cavity was recorded as laparoscopianframally invasive approach was maintained
throughout the entire case or laparotomy if theepdoire was performed via open abdominal
incision. Cases in which the surgeon performedra-faparotomy or converted a minimally
invasive approach to an open abdominal procedure meeorded as laparotomy. Radiologic
mass size was recorded as largest dimension imuets on ultrasound, computed
tomography, or magnetic resonance imaging. If twmore modalities were utilized, the larger
size was recorded. If preoperative size was natrded, the mass size recorded in the surgeon’s
operative note was used. Cases were classifietbesoh only” in those that had no other
histopathologic diagnosis. If a patient underwerd separate adnexal surgeries, each procedure
was recorded separately. Timing of procedure wassdied as emergent if surgery was
performed within 24 hours of the physician’s irfliggaluation and non-emergent if performed

after 24 hours or scheduled as outpatient.
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Characteristics of the study sample including demaolgics, menarchal status, mass size,
rates of ovarian conservation, surgical approastgeon type, timing of surgery, and conversion
rates were described using frequencies, percemagpms and standard deviations where
appropriate. Between-group differences were andlygechi-square or Fisher exact tests for
categorical variables, and ANOVA for normally dilstrted continuous variables. Logistic
regression analysis was performed and odds raitbhsO%% confidence intervals were
calculated for ovarian conservation and surgicaragch according to specialist. Confounding
variables were identified by multivariate analysnl the odds ratios were adjusted for the
confounding variables age, body mass index (BMlgést mass size, and timing of surgery.
Statistical Analysis Software (SAS) was used fatistical analyses and the significance level

alpha was set at 0.05.

Results
A total of 310 charts were analyzed (277 chartsxf®.CH and 33 from BJH). Eighty-

one charts from SLCH and 6 charts from BJH weréduelerl because surgery did not involve the
adnexa. Further cases were excluded for missing ictiarmation (n=11), uterine anomalies
(n=3), and pathology-proven malignancy (n=15).dtak 191 pediatric and adolescent patients
undergoing 194 procedures were included in thisyarsa(Figure 1). Analyses including and
excluding the three repeat patients produced simakults, so the analyses presented here
include 194 procedures.

The mean age of patients was 13, and the mean B&R6. Thirty-four percent of
patients were African American and 65% Caucasiae. Majority (74%) of patients were post-
menarchal; however, menarchal status was unknowA% of our sample. The average size of

the adnexal mass was 8.8 cm. Gynecologists pertbB&& of the cases. The majority of cases
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(69%) were performed non-emergently, 57% were peréal laparoscopically, and 14%
converted from laparoscopic to laparotomy.

The surgeon group performed 35 torsion cases angyihecologist group performed 24.
Physiologic cysts were two times more common instimgeon group (50 vs. 24). There were 35
mature teratoma cases in the surgical group and 22 gynecology group. The numbers of
other benign neoplasias, including serous and rousicystadenomas, fiboromas, and
endometriomas, were similar between the two grdsysgeons 17, gynecologists 14).

Table 1 shows patient demographics relative toiamaronservation, surgical approach
and surgical specialty. Older patients were mdyito undergo ovarian-conserving (14 = 3 vs.
12 £ 5;P=<0.001) and minimally invasive procedur&s0.046). The average age of patients
operated on by gynecologists was older than thpeeated on by surgeon group (15 + 3 years
vs. 12 £ 5 yeard?=<0.001). The ovarian conservation group had alamgean BMI than the
oophorectomy group (27 £ 8 vs. 24 #8;0.016). However, BMI did not associate with suagjic
approach or differ between the two surgical spgcgtloups. Race was not found to correlate
with ovarian conservation or surgical route. A posnarchal patient was more likely to be
operated on by a gynecologi®=0.005) with ovarian conservatioR£0.005) via a minimally
invasive procedurd?=0.026).

Table 2 shows surgical characteristics relativevarian conservation, surgical approach,
and surgical specialty. A larger adnexal masswea®found in the oophorectomy group than in
the ovarian conservation group (10.2 + 6.4 cm \&+3.0 cm;P=0.021). A larger adnexal mass
size was also found in the laparotomy group thahenaparoscopy group (10.7 £ 6.7 cm vs. 7.4
+ 4.0 cm;P<0.0001). There was no difference in mass sizerdowpto the operating surgical

specialty. A patient was more likely to have heamgvconserved if she underwent an emergent
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procedure than if she underwent a planned procg@=®011), and an emergent procedure was
more likely than a scheduled procedure to be pexdrlaparoscopically?E0.005). There was

no association between operating surgical speaaitytiming of surgery (scheduled versus
emergent). Ovarian conservation occurred more &etiypwhen the surgical approach was
laparoscopic than by laparotomy (70% vs. 36%).0001). The rate of conversion from
minimally invasive to laparotomy was the same fmgsons and gynecologists (14%) and did
not affect ovarian conservation rates.

Gynecologists were more likely to conserve the p¥laan were surgeons (80% vs. 63%;
P<0.0001, cOR 2.28; Cl 1.16-4.48). This associatemained after adjusting for potential
confounding factors including age, mass size, Bl aming of surgery (Table 3; aOR 1.84, ClI
0.88-3.84). Gynecologists performed laparoscopigesy 50% of the time, whereas surgeons
did so 62% of the time (aOR 0.43, CI 0.22-0.85; & &).

Figure 2 shows trends of ovarian conservation apdrbscopic approach over time
among gynecologists and surgeons. Over the 11tyearspan, gynecologists increasingly
conserved the ovaries and performed laparoscopyeses. Surgeons performed ovarian-
conserving and laparoscopic approaches at a unifaeover the 11 years.

Discussion

In our review of 194 benign cases, the ovary wassewved 70% of the time, which is
higher than published rates between 40% and®86%n addition, we found that surgical cases
performed emergently and laparoscopically were rikegy to conserve the ovary than
scheduled cases and those performed by laparotéony-three out of the 194 cases (22%)
were intra-operatively diagnosed as ovarian tordRetent data are encouraging surgeons to de-

torse adnexa and not remove adnexa, despite scbiernic appearance in young wortén For
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example, Santos et al. performed pelvic ultrasdalow up on women after detorsed ovaries
were left in-situ even if they appeared necrotid Bound that 97% of patients had multiple
ovarian follicles on the affected side with no adeeoutcomés. Additionally, theoretical harms
such as thrombosis have not been shown to tcdtdmwever, oophorectomy continues to be
performed in 54% to 62.5% of torsion casEs 3

The malignancy rate in our cohort was 7%, whickinsilar to that in the general
populatiof™. Preoperative ultrasound can help identify benigrsus malignant masses. A
recent retrospective study determined that benigsses can be predicted with 100% accuracy if
the mass is less than or equal to 8 cm and lagkglexity’. When a mass has a low probability
of malignancy, the surgeon can use a minimallysiweaapproach and conserve the ovarian
tissue.

Like other studies, ours shows that older patieegpgecially post-menarchal girls, are
more likely than younger, pre-menarchal patientsaee their surgery performed by a
gynecologist. One explanation for this is that punsharchal patients are more likely than
younger patients to have established care witmaaplogist*® At our tertiary hospital, a
pediatric gynecologist is available at all timekeTattending physician in the pediatric
emergency room decides which service to consultaBge these patients often present with
right lower quadrant pain, a workup for appendsdsi often initiated, which usually includes
consultation with a pediatric surgeon. Thereforeemwadnexal pathology is found by imaging,
the pediatric surgeon often continues to be invbivethe patient’s care.

Data on menarchal status was missing for 14% opé#tients in our sample. We argue
that it is imperative to record the last menstpexiod whenever a young woman presents with

abdominal pain and a mass. For instance, a phygseofollicle should be high on a physician’s
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differential at mid cycle when one would expect lation. Seventy-three (37.6%) of the
pathology specimens in our sample were physiologsts without evidence of pathologic
abnormality. Surgical specimens removed by surgeamns twice as likely as those removed by
gynecologists to be physiologic cysts. We speculateis because gynecologists are more
familiar with adnexal pathology, ovarian physiolagyd the spontaneous regression of
functional cysts, making them more likely to choosaservative management instead of
surgery.

We found that gynecologists were less likely tdqen laparoscopic surgery than
surgeons, and this difference persisted after teswdre adjusted for confounders. This finding
differs from those in similar published studiesagmg that gynecologists were more likely than
surgeons to perform surgery laparoscopiéalljifowever, over the 11-year time span,
gynecologists increasingly performed laparoscopacg@dures at our institution (Figure 2). In
addition, some of the operative reports documeatethi-laparotomy. Compared to a typical
laparotomy, a mini-laparotomy incision can haverowed outcomes such as reduced pain,
improved cosmesis and ability to perform same-dagesy. However, because we could not
determine the length of the mini-laparotomy inams{avhich varies by surgeon) from the
operative reports, we were unable to include mapalotomies as minimally invasive
procedures.

Our study has several limitations. First it is espective. Second, although our inclusion
criteria were broad to limit selection bias, we Idoiave missed patients if ICD-9 and CPT
codes did not match or were not coded properlytdl kwe adjusted for potential confounders in
this observational study but could not controldtmpossible confounders. Finally, we included

data from two hospitals at a single academic usbih where pediatric surgeons and pediatric
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adolescent gynecologists are available full-tirhest our results may not be generalizable to
other institutions.

In conclusion, our study suggests that gynecolsgist more likely than surgeons to
perform ovarian-conserving surgery for benign pktgp. However, our sample size precluded
precise estimates in our multivariable model. Nthadess, we argue that educational efforts
among all pediatric and gynecologic surgeons shemlghasize ovarian conservation and

fertility preservation whenever possible.
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Table 1. Patient demographicsrelativeto ovarian conservation, surgical approach,
and surgical specialty

Ovarian conservation

Patient
Demographic

Age

BMI

Race
AA
Caucasian
Hispanic
Other

Menarchal
statud

Pre

Post

Ovarian
Sparing
N =135

14 £3

2718

43 (32)
89 (66)
1(<1)

2 (1)

23 (17)

93 (70)

Oophor-
ectomy
N =59

1245

24+8

22 (37)
37 (63)
1(<1)

2 (1)

20 (34)

29 (49)

=}

<0.001

0.016

0.628

0.005

Surgical approach

32 (29)
77 (70)
0(0)

2(2)

18 (16)

75 (68)

LAP
N =283

13+5

25+9

33 (40)
49 (59)
1(1)

0 (0)

25 (30)

47 (57)

P

0.046

0.232

0.151

0.026

Surgical specialty

Gyn
N =74

15+3

277

25 (34)
49 (65
1(1)

0 (0)

9 (14)

55 (86)

Sur
N =120

40 (33)
78 (65)
0(0)

2(2)

34 (34)

(&)

<0.001

0.052

0.414

0.005

Data are presented as mean and standard deviatmmmder and percent. Abbreviations: AA, African éican; Lsc,
laparoscopy; Lap, laparotomy; Gyn, gynecologist, Surgeon

Menarchal status was unknown in 14%



Table 2: Surgical characteristicsrelativeto ovarian conservation, surgical
approach, and surgical specialty

Ovarian conservation Surgical approach Surgicatiafig
Surgical Ovarian Oophor-
Characteri- Sparing ectomy Lsc Lap Gyn Sur
stics N =13t N = 5¢ P N =111 N =82 P N=74 N =12( P
Mass size
(cm) 8.245.0 10.2+6.4 0.021 7440 10.7+6.7 <0.0001 88+5 8.8+6 0.969
Surgery
type
Scheduled 85 (63) 48 (81) 67 (60) 66 (80) 52 (70) 81 (68) 0.686
0.011 0.005 )
Emergent 50 (37) 11 (19) 44 (40) 17 (20) 22 (30) 39 (32)
Surgical
approach
LSC 95 (70) 16 (27) - - i 37 (50) 74 (62) 0111
<0.0001 ’
Lap 40 (30) 43 (73) - - 37 (50) 46 (38)
Conversion
Yes 18 (13) 9 (15) e - - i 10 (14) 17 (14) 0.898
No 117 (87) 50 (85) - - 64 (86) 103 (86)

Data are presented as mean and standard deviatmmiber and percent. Abbreviations: Lsc,
laparoscopy; Lap, laparotomy; Gyn, gynecologist, Surgeon



Table 3: Multivariate analysis of ovarian conservation and
lapar oscopy approach by surgeon and patient/surgical

characteristics

Characteristics

Gynecol ogist®
Age
BMI

Mass size

Scheduled Surgery

Abbreviations: aOR, adjusted odds ratio; Cl, Confidenceinterval

®Reference group: Surgeons

Ovarian Sparing
aOR (95% Cl)

1.84 (0.88, 3.84)
1.08 (0.99, 1.18)

1.04 (0.99, 1.09)
0.92 (0.86, 0.99)

0.50 (0.23, 1.09)

L aparoscopy
aOR (95% ClI)

0.43 (0.22, 0.85)
1.09 (1.00, 1.19)

1.04 (0.99, 1.09)
0.85 (0.79, 0.92)

0.50 (0.25, 1.02)



310 cases identified

87 ineligible cases

223 cases analyzed

11 excluded for missing
chart info

A

194 cases included

3 duplicate patients

A4

191 patients

3 excluded for uterine

anomalies
15 excluded for
malignancy
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Figure 1: Exclusion flowchart
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[II: Title
Figure 3: Trend by Year, Ovarian Conservation and Surgical Approach by Surgical
Specialty

Legend

Y-axis, number of cases; X-axis, year

Lines are trend-lines (R squared values), not data points

GYN ovarian conservation, solid line; GYN laparoscopic, dash-dotted line
Surgeon ovarian conservation, dashed line; Surgeon laparoscopic, dotted line



