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ARTICLE INFO ABSTRACT
Article history: Background: Female patients with pelvic/adnexal masses often undergo gynecologic operations due to
Accepted 20 August 2021 presumed ovarian origin. The diagnosis of an appendiceal tumor is often only made postoperatively after

Available online 24 August 2021 suboptimal cytoreduction has been performed. We hypothesized that an index gynecological procedure

increases the morbidity of definitive cytoreductive surgery and hyperthermic intraperitoneal chemo-
Keyworf?s-' . therapy (CRS/HIPEC) in patients with appendiceal mucinous tumors.
gppe,”dlceal Tucmous tumor Methods: A single-center retrospective review was performed to identify female patients undergoing
C;’:;Zgunc‘:;iasm CRS/HIPEC for appendiceal tumors from 2012 to 2020.
Hyperthermic intraperitoneal Resu.lts: During the .8—year per{od, CRS/HIPEC was pgrformec! in 36 'female patlents with appendlceal
chemotherapy mucinous tumors. Eighteen patients (50.0%) had received a prior pelvic operation by gynecologists (PPO
Group) for presumed ovarian origin before referral for definitive CRS/HIPEC. The median peritoneal
cancer index (PCI) was higher in the PPO group (21 vs. 9, p = 0.04). The median number of days from
gynecologic procedure to definitive CRS/HIPEC was 169 days. Compared to patients who did not undergo
a prior gynecologic operation, those in the PPO group had higher intraoperative blood loss (650 vs
100 mL, p < 0.01) during CRS/HIPEC as well as longer length of stay (12 vs 8 days, p = 0.02) and higher
overall morbidity (72.3% vs 33.3%, p = 0.02). After controlling for PCI, prior gynecologic operation
increased risk of 30-day morbidity after definitive CRS/HIPEC (OR 11.6, p < 0.01).
Conclusion: A multi-disciplinary approach is needed for the primary evaluation of patients with pelvic
masses of undetermined origin. A gynecological resection is associated with increased morbidity during
definitive cytoreduction and HIPEC for appendiceal mucinous tumors.
© 2021 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical
Oncology. All rights reserved.

1. Introduction based on endoscopic and radiographic findings. Appendiceal tu-
mors, however, commonly present as a pelvic mass with female

Pelvic tumors in female patients are often presumed to be of predominance and have a tendency for ovarian involvement [3,4].
ovarian origin [1,2]. Gastrointestinal (GI) malignancies are less Many of these patients then undergo index gynecologic operations,
frequent and make the diagnosis difficult for appendiceal tumors where the diagnosis of an appendiceal mucinous tumor is often
due to the rarity of the pathology and difficulties with diagnosis only made after suboptimal debulking for appendiceal histology
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has been performed [5,6]. This approach can lead to a delay in the
definitive treatment of appendiceal mucinous tumors with cyto-
reductive surgery and hyperthermic intraperitoneal chemotherapy
(CRS/HIPEC) [7]. Additionally, subsequent surgery is more chal-
lenging due to disruption of anatomic planes and formation of
adhesions and scar tissue [7,8]. The delay in definitive treatment
and increasing difficulty of CRS/HIPEC can lead to worse outcomes.
Therefore, we hypothesized that a prior gynecological procedure
increases the morbidity of definitive CRS/HIPEC for appendiceal
mucinous tumors.

2. Material and methods

All female patients with appendiceal mucinous tumors who
underwent CRS/HIPEC from 2012 to 2020 were identified from a
prospectively collected institutional database. Institutional review
board approval was obtained for this study from the University of
California, Irvine. CRS/HIPEC was performed by one of two colo-
rectal surgeons at a single institution using standard procedural
technique. Chemotherapy used was intravenous 5-florouracil with
leucovorin and intraperitoneal oxaliplatin for 30 min or Mitomycin
C for 90 min.

Patients who had undergone an index prior pelvic operation by
gynecology for presumed ovarian neoplasm were identified (PPO
group) and compared to patients without previous gynecologic
operation. Categorical data were reported as percentages and
continuous data were reported with median and interquartile
range (IQR). Demographics and outcomes were compared between
the two groups using Chi Square and Fisher exact test for categor-
ical variables and Mann-Whitney U test for continuous variables.
Demographics and clinical characteristics included age, race, body
mass index (BMI), comorbidities, neoadjuvant and adjuvant
chemotherapy, peritoneal cancer index (PCI), pathologic diagnosis
of either mucinous appendiceal neoplasm or mucinous appendi-
ceal adenocarcinoma, grade of tumor, and high risk (signet ring)
features. Days between initial tissue diagnosis of appendiceal tu-
mor to date of first neoadjuvant chemotherapy infusion or defini-
tive CRS/HIPEC were also calculated. Additionally, prior surgical
score (PSS) was calculated for each patient and was defined as PSS-
0: no surgery or biopsy only; PSS-1: resection of 1 abdominopelvic
region; PSS-2: resection of 2—5 abdominopelvic region; or PSS-3:
resection of >5 abdominopelvic regions [9].

The primary outcome was 30-day morbidity, which was defined
as having one or more of the following complications: unplanned
return to operating room, sepsis, intraabdominal abscess, skin
infection, wound dehiscence, Clostridium difficile infection, urinary
tract infection, pneumonia, reintubation, anastomotic leak, ileus,
acute kidney injury, deep venous thrombosis or pulmonary em-
bolism. Morbidity was also classified using Clavien Davido classi-
fication (CDC) complication grade. Comprehensive comorbidity
index (CCI), which transforms CDC grades into continuous scale
from 0 (no complication) to 100 (death), was also calculated [10].
Secondary outcomes included length of operation, estimated blood
loss in operation, intraoperative transfusion requirements, length
of stay (LOS), intensive care unit (ICU) days, ventilator days,
transfusion requirements within first 24 h, readmission within 30
days, recurrence of cancer, and mortality. Length of follow-up was
calculated for each patient and was defined as time between date of
CRS/HIPEC by colorectal surgery to date of last follow-up. Addi-
tionally, progression-free survival (PFS) was calculated as days from
date of CRS/HIPEC by colorectal surgery to date of noted recurrence
or cutoff date, whichever came first. No patients were lost to
follow-up.

Regression models were used to model post-operative out-
comes length of hospital stay, length of ICU stay, morbidity,
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mortality and complications during and after operation. A uni-
variable logistic regression was performed to evaluate the effect of
prior gynecologic surgery on postoperative morbidity after defini-
tive CRS/HIPEC. The main predictor of interest was prior gyneco-
logic surgery. We adjusted for potential confounder, PCI using
multivariable logistic regression model. . The adjusted risk for
morbidity was reported with an odds ratio (OR) and 95% confidence
intervals (CI). All p-values were two sided, with a statistically sig-
nificant level of <0.05. All analyses were performed using SAS 9.4
software (SAS institute Inc, Cary, NC, USA).

3. Results
3.1. Patient demographics

Between November 2012 and December 2020, 36 female pa-
tients underwent CRS/HIPEC for appendiceal neoplasms. Of these
36 patients, 18 patients had undergone index pelvic operation for
presumed ovarian malignancy by gynecologic oncology (PPO
group). Of the 18 patients in the PPO group, 13 patients presented
with abdominal complaints of either increased girth, bloating, or
pain; 1 patient presented with vaginal bleeding; and 4 patients
presented after incidental findings on imaging. 15 of these patients
had preoperative computed tomography (CT) scans, of which 8
showed a pelvic mass and 7 showed an adnexal mass. The patient
presenting with vaginal bleeding did not have a preoperative CT
scan. Prior pelvic operations performed by gynecologic oncology
are listed in Table 1, with bilateral salpingo-oophorectomy and
appendectomy being the most commonly performed. The median
number of days from gynecologic procedure to definitive CRS/
HIPEC was 169 days.

The median age, race, BMI, and comorbidities of patients who
underwent gynecologic operation first was not significantly
different between the two groups (Table 2). The presenting CEA and
CA-125 were not different between the groups but were not
recorded in 12 and 16 patients, respectively. The PSS differed be-
tween the groups, with the PPO cohort having a higher proportion
of patients with PSS >1 (77.8% vs 17.7%, p < 0.01). The median days
from tissue diagnosis to either first infusion of neoadjuvant
chemotherapy or definitive HIPEC/CRS was longer in the PPO group,
but the difference was not statistically significant (3.7 months vs.
2.6 months, p = 0.70). The median PCI was higher in the PPO group
(21 vs 9, p = 0.04). Forty-two percent of the study population had a
pathologic diagnosis of mucinous appendiceal neoplasm, while the
other 58% had diagnosis of mucinous appendiceal adenocarcinoma.
A lower proportion of patients in the PPO group had mucinous
appendiceal adenocarcinomas (38.9 vs 77.8%, p = 0.04), high grade
tumors (0% vs 22.2%, p = 0.10). No patients had positive lymph node
status in the study.

3.2. Risk of morbidity associated with prior gynecologic operation

Having a prior gynecologic operation substantially increased the
risk of morbidity of definitive CRS/HIPEC with an OR of 9.1
(p < 0.01) The most common postoperative complication was ileus
(11 patients), followed by intraabdominal abscess (6 patients),
wound infection (4 patients), Clostridium difficile infection (2 pa-
tients), urinary tract infection (4 patients), and pneumonia (3 pa-
tients). The PPO group had higher overall morbidity (72.3% vs.
33.3%, p = 0.02). CDC grade I/Il complications were not different
between the groups; however, the proportion of patients with CDC
grade III/IV complications was higher in the PPO group (39.0% vs.
11.1%, p = 0.05). Three patients in the PPO group required un-
planned return to the operating room for biliary injury, intra-
abdominal sepsis, and colonic anastomotic leak, while non from the
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Table 1
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Prior pelvic operations performed by gynecology prior to definitive hyperthermic intraperitoneal chemotherapy and cytoreductive surgery for

appendiceal mucinous tumors.

Prior pelvic operation n (%)
Total abdominal hysterectomy, bilateral salpingo-oophorectomy with appendectomy/ileocecectomy 8 (44.4%)
Diagnostic laparoscopy with biopsy 3(16.6%)
Total abdominal hysterectomy, bilateral salpingo-oophorectomy without appendectomy 1(5.6%)
Bilateral salpingo-oophorectomy with appendectomy 1 (5.6%)
Bilateral salpingo-oophorectomy without appendectomy 1 (5.6%)
Pelvic mass excision 2 (11.1%)
Left salpingo-oophorectomy 2 (11.1%)

Table 2
Demographics of patients with appendiceal mucinous tumor undergoing index gynecologic operation versus index cytoreductive surgery with hyperthermic intraperitoneal
chemotherapy.
Characteristic All (n = 36) Index Operation:CRS/HIPEC (n = 18) Index Operation: Gynecology (n = 18) p-value
Age, year, median (IQR) 58 (14.5), 36 56.5(19), 18 58.5(14), 18 0.84°
Race, n (%)
Asian 5(13.89) 2(11.11) 3(16.67) 1.00
Black 1(2.78) 1(5.56) 0(0.0)
Hispanic 11 (30.56) 5(27.78) 6 (33.33)
White 19 (52.78) 10 (55.56) 9 (50)
BMI, median (IQR) 26.30 (7.4),18 26.54 (7.64), 18 26.15(7.90), 18 0.19
Prior abdominal surgery, n (%) 23 (63.89) 14 (77.78) 9 (50) 0.08
PSS
0 5(13.89) 4(22.22) 1 (5.56) 0.002°
1 13 (36.11) 10 (55.56) 3(16.67)
2 14 (38.89) 3(16.67) 11 (61.11)
3 3(8.33) 0 (0.00) 3(16.67)
PSS >1 17 (48.57) 3(17.65) 14 (77.78) 0.0006
Comorbidities, n (%) 19 (52.78) 13 (72.22) 6 (33.33) 0.019
Hypertension 6(16.67) 5(27.78) 1(5.56) 0.18*
Hyperlipidemia 7 (19.44) 4(22.22) 3(16.67) 1.0°
Former smoker 4(11.11) 4(22.2) 0 (0.0) 0.1°
COPD 2 (5.56) 2(11.11) 0(0.0) 0.48°
Ascites 12 (33.33) 3(16.67) 9 (50) 0.034
Cerebrovascular accident 1(2.78) 1(5.56) 0(0.0) 1.0°
CEA, ng/mL, median (IQR) 4.76 (47.2) 24 245 (14.3) 12 27.5(53.65) 12 0.17°
CA-125, U/mL, median (IQR) 43 (83.75) 20 53(105), 7 33(81.5),13 0.74°
PCI, median (IQR) 20 (16), 35 9(15), 17 20.5 (5), 18 0.04°
PCI >20, n (%) 17 (48.57) 6 (35.29) 11 (61.11) 0.13
Diagnosis to chemo/OR, days, median (IQR) 89.5 (105), 36 79.5 (96), 18 112 (136), 18 0.7°
Pre operative chemotherapy, n (%) 10 (27.78) 6(33.33) 4 (22.22) 0.46
Postoperative chemotherapy, n (%) 14 (40) 9 (50) 5(29.41) 0.2
Pathologic diagnosis
Appendiceal adenocarcinoma 21(58.33) 14 (77.78) 7 (38.89) 0.04
Mucinous appendiceal neoplasm 15 (41.67) 4(22.22) 11(61.11)
Grade
Low grade 32 (88.89) 14 (77.78) 18 (100) 0.10°
High grade 4(11.11) 4(22.22) 0(0.0)
CC score
0/1 32 (88.89) 16 (88.89) 16 (88.89) 1.0°
2 4(11.11) 2(11.11) 2(11.11)

IQR = Interquartile range, BMI = body mass index, PSS = prior surgical score, COPD = chronic obstructive pulmonary disease, CEA = Carcinoembryonic antigen, CA = cancer
antigen, PCI = peritoneal cancer index; OR = operating room, CC = completion of cytoreduction.

¢ Indicate two-sided Fisher's exact test.
> Wilcoxon two sample t-test exact p-value.

non-PPO returned to the OR (Table 3). Multivariable regression was
used to control for PCI >20 and confirmed that gynecologic oper-
ation increased the risk of 30-day morbidity after definitive CRS/
HIPEC (OR 11.6, p < 0.01).

3.3. Secondary clinical outcomes

The length of operation was not different between the two
groups. The median estimated blood loss was significantly higher in
the PPO group (1375 mL vs. 400 mL, p < 0.01) and accordingly as
well as the median intraoperative packed red blood cell (PRBC)
transfusion requirements (5.5 units vs. 1.5 units, p = 0.01). The PPO
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group had longer total median LOS (18 days vs. 9 days, p < 0.01).
There was no difference in ICU or ventilator days, transfusion re-
quirements within the first 24 postoperative hours, or readmission
within 30 days between the groups (Table 3). The median length of
follow-up for the study population was 40.7 months with no dif-
ference between the two groups. Recurrence occurred in 26.7% of
patients. There was no difference in recurrence or progression-free
survival between the two groups. No deaths occurred within 30
days.
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Table 3
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Clinical outcomes of patients with appendiceal mucinous tumor undergoing index gynecologic operation versus index cytoreductive surgery with hyperthermic intraperi-

toneal chemotherapy.

Outcome All (n = 30) Index Operation: CRS/HIPEC (n = 14) Index Operation: Gynecology (n = 16) p-value
Length of operation, minutes, median (IQR) 419 (291.5) 365 (130) 545 (389) 0.16"
EBL in operation, mL, median (IQR) 400 (1150) 100 (350 650 (1650) 0.002°
Intraoperative PRBC transfusion, units, median (IQR) 2 (4.5) 0(2) 3(6) 0.018°
LOS, days, median (IQR) 9(8) 8(2) 11.50 (10) 0.017°
ICU, days, median (IQR) 3(2) 2(2) 3(3) 0.039"
Ventilator, days, median (IQR) 1(1) 1(1) 1(1) 0.12°
Transfusion in first 24 h, units, median (IQR) 18 (50) 6(33.33) 12 (66,67) 0.045
Readmission within 30 days, n (%) 8(22.22) 2(11.11) 6(33.33) 0.23%
Morbidity, n (%) 19 (52.78) 6(33.33) 13 (72.33) 0.019
Unplanned return to OR 3(8.33) 0(0.0) 3(16.67) 0.22¢
Intraabdominal abscess 6(16.67) 1(5.56) 5(27.76) 0.18*
Skin Infection 4(11.11) 0(0.0) 4(22.22) 0.1¢
Pneumonia 3(8.33) 0(0.0) 3(16.67) 0.23¢
Reintubation 2 (5.56) 0(0.0) 2(11.11) 0.48°
Anastomotic leak 2 (5.56) 1(5.56) 1(5.56) 1.00°
Ileus 11 (30.56) 4(22.22) 7 (38.89) 047¢
Acute kidney injury 2 (5.56) 0(0.0) 2(11.11) 0.48°
Wound dehiscence 2 (5.56) 0(0.0) 1(5.56) 1.00°
Sepsis 6 (16.67) 1(5.56) 5(27.78) 0.18°
Clostridium difficile infection 2 (5.56) 0(0.0) 2(11.11) 0.49°
DVT/PE 1(2.78) 0 1(5.56) 1.00?
Urinary tract infection 4(11.11) 0(0.0) 4(22.22) 0.1¢
CDC grade complication, n (%)
I-11 27 (75.0) 16 (89.0) 11 (61.1) 0.05
1I-1v 9 (25.0) 2(11.1) 7 (39.0)
CCI, median (IQR) 4.35 (29.6) 0(0) 25.25 (43.20) 0.0016"
Length of follow up, days, median (IQR) 709.5 (1185.5) 572 (1093) 1150 (1594) 0.58**
Recurrence, n (%) 8(22.22) 3(16.67) 5(27.78) 0.69*

2 Indicate two-sided Fisher’s exact test.

b Wilcoxon two sample t-test exact p-value.IQR = Interquartile range, EBL = estimated blood loss, PRBC = packed red blood cells, LOS = length of stay, ICU = intensive care
unit, OR = operating room, CDC = clavien dindo classification, CCl = comprehensive comorbidity index.

4. Discussion

This study is the first to analyze patients with appendiceal
mucinous tumors who underwent an index gynecologic operation
for presumed ovarian origin prior to definitive cytoreductive sur-
gery and HIPEC and compare their outcomes to patients without
prior gynecologic surgery. The results confirmed our hypothesis
that despite less comorbidities, having a prior gynecologic opera-
tion substantially increased the risk of morbidity of definitive CRS/
HIPEC with an OR of 9.1. Importantly, CDC grade III/IV complications
occurred four times more often in patients undergoing CRS/HIPEC
with a prior gynecologic operation. We found that patients with
prior gynecologic operation had higher median PCI and increased
blood loss during definitive CRS/HIPEC. Finally, after adjusting for
age, race, BMI, and PCI, they had 6.2 days longer overall length of
stay (p = 0.04).

The results of our study are in line with prior studies that have
shown prior surgery, especially debulking, before CRS/HIPEC is
associated with worse outcomes. Even with less comorbidities
going into CRS/HIPEC (p = 0.02), those who had previous gyneco-
logic procedures had more postoperative complications with
similar CCO/CC1 rates. The most likely explanation for this is that
the prior operation distorts anatomic planes, creates new planes for
cancer to disseminate within, creates adhesions and scar tissue, and
ultimately, leads to delays in definitive care [7]. Spilotis et al.
showed that prior debulking or inappropriate minimally invasive
procedures before definitive treatment of appendiceal mucinous
neoplasm with CRS/HIPEC increased morbidity and decreased
overall survival. They theorized this was because prior intervention
promoted uncontrollable intraabdominal tumor growth due to
tumor cell entrapment. For example, prior hysterectomy not only
makes pelvic dissection more difficult, but also the absence of the
uterus can allow cancer cells to more easily collect on the anterior
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surface of the rectum. Definitive CRS/HIPEC is therefore more
difficult as reflected in our study by the increased intraoperative
blood loss in patients undergoing CRS/HIPEC after gynecologic
operations. Similarly, Chua et al. found that patients with pseudo-
myxoma peritonei (PMP) who had undergone a prior debulking
surgery required more blood transfusions during surgery and had
longer operative times during definitive CRS/HIPEC [11].

Another issue contributing to our findings is that patients with
index gynecologic operation may have longer time interval from
symptom presentation to definitive treatment with CRS/HIPEC.
This likely causes the increased tumor burden seen in this study
from median PCI from 9 to 20.5 and possibly the increased presence
of ascites [12]. Increased PCI leads to a more demanding cytor-
eduction with increased risk for adverse events. While our study
showed that patients who underwent gynecologic operation ten-
ded to have a longer interval (>1 month) between tissue diagnosis
to definitive treatment, this was not a statistically significant, and
was likely a reflection of the small sample size.

Recognition of increased postoperative morbidity in patients
with mucinous appendiceal neoplasms and prior gynecologic op-
erations is crucial, as prior studies have shown that increased
postoperative complications independently predict cancer-related
survival. Choudry et al. showed that CDC grades 1 and 2 after
CRS/HIPEC had a 40% increased risk of death, while CDC grades 3
and 4 had a 60% increased risk of death [13]. Schneider et al.
similarly found that major complication (CDC IIIB and above) after
CRS/HIPEC had a nearly five times higher risk for death due to
cancer progression. They theorized this was due to an immuno-
suppressive state promoted by postoperative complications, which
may block effective elimination of remaining peritoneal tumor cells
by natural killer and cytotoxic T cells leading to increased tumor cell
dissemination [14].

Moreover, prior surgery itself can lead to worse oncologic
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outcomes after CRS/HIPEC. Milovanov et al. reported that extensive
prior surgery prior to CRS/HIPEC for appendiceal cancer was asso-
ciated with decreased overall survival (43% vs. 65% at 1 year and
26% vs. 54% at 3 years) [8]. Additionally, Sugarbaker et al. showed
that PSS>2 in patients with appendiceal malignancy was associated
with a 20% decreased overall survival [15]. One potential reason for
this is that mucin-producing epithelial cells lack adhesive proper-
ties, which is why tumor deposits are found throughout the
abdomen and not near the primary tumor, as is typical for high-
grade cancers. Prior surgical wound sites, such as port sites, intes-
tinal adhesions, and vaginal cuffs, provide a fibrin matrix to over-
come the lack of adhesive properties of the tumor cells [16].
Zoetmulder et al. found that in patients with PMP that had a
recurrence after CRS/HIPEC, 52% had recurrence in surgical scars
and 60% at prior suture lines [17]. This highlights the importance of
avoiding unnecessary dissection if an appendiceal tumor is found
during a gynecologic procedure.

Over half of our patients underwent initial gynecologic opera-
tion for presumed ovarian malignancy, which is similar to prior
studies. Dietrich et al. studied patients with appendiceal cancer and
found that 62% of patients underwent initial surgery by gynecologic
oncology [18]. Similarly, Chen et al. noted that 40% of appendiceal
neoplasms were initially misdiagnosed as adnexal mass [19]. This
likely occurs because 50—70% of patients with appendiceal
neoplasm present with pelvic or adnexal mass [18,20]. Patients
with pelvic masses are therefore presumed to be ovarian and
referred to gynecologic oncology. GI malignancy as a potential
cause is often forgotten due to rarity of disease, variable symptom
presentation, and non-specific imaging characteristics [6].
Increased awareness of this misdiagnosis is needed throughout the
medical community.

Patients with pelvic mucinous tumors of undetermined origin,
especially those whose CA-125 levels are not suggestive of ovarian
neoplasm, should be further worked up before being taken to the
operating room for the wrong diagnosis. Wagner et al. recommends
routine measurement of CEA, CA 19—9, and CA-125 in all patients
with possibility of appendiceal neoplasm, as appendiceal neo-
plasms can also cause an elevated CA-125 [21]. Moreover, a CA-125/
CEA ratio can be helpful preoperatively, as Sorensen et al. was able
to use a ratio of <100 to identify patients with undiagnosed pelvic
tumors that had non-ovarian malignancies with a specificity of 85%
as appendiceal neoplasms can also cause an elevated CA-125 [22].
Additionally, some reports have suggested specific ultrasono-
graphic markers of appendiceal neoplasms that could be of benefit
if the exam is performed by a well-trained and experienced ultra-
sonographer [23—25]. Pelvic magnetic resonance imaging (MRI)
has also been suggested to be more sensitive than CT in differen-
tiation between ovarian and appendiceal tumors in some reports
[26,27]. Colonoscopy should also be considered, as small case series
were able to differentiate GI from ovarian tumors on the basis of
endoscopic findings such as mucin escaping the appendiceal orifice
[28,29]. Lastly, diagnostic laparoscopy can be offered if extensive
preoperative work up is still unable to provide diagnosis [30].
However, this should be reserved as a last resort option, as it is only
helpful if the appendix can be visualized and removed for a tissue
diagnosis. Therefore, CRS/HIPEC should only be performed after a
thorough multidisciplinary discussion and evaluation.

Limitations to this study include those inherent to a retrospec-
tive chart review, including missing data and non-systematic
reporting. Additionally, a limited follow-up period prohibited
evaluation of mortality and progression-free survival. Lack of po-
wer from small sample size may have contributed to the lack of
statistically significant differences such as longer days from diag-
nosis to definitive CRS/HIPEC, longer length of operation of defin-
itive CRS/HIPEC, and increased rates of recurrence of cancer in the
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PPO group. Future studies are needed to study patients with
appendiceal mucinous neoplasm and index gynecologic operations,
as our study illustrated that this is a common occurrence with
potentially serious implications.

5. Conclusion

Women with appendiceal mucinous tumors undergoing index
gynecologic operation have a significantly higher morbidity
compared to patients undergoing index CRS/HIPEC. Patients un-
dergoing surgery for pelvic mucinous tumor of presumed gyneco-
logic origin need to be counseled on the possibility of appendiceal
neoplasm as a diagnosis and ideally evaluated by a multidisci-
plinary team prior to surgery. We recommend routine inclusion of
CEA, Ca 19-9, CA-125, and colonoscopy in addition to imaging in
the work-up of a pelvic mass. Most importantly, if there is suspicion
for appendiceal mucinous tumor intraoperatively during a gyne-
cologic operation, the surgeon should obtain tissue for diagnosis,
but no further dissection and/or removal of female organs should
be performed and the patient should be subsequently referred to a
high volume center for treatment.
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