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Original Article

Chemotherapy and patient co-morbidity in ventral site
hernia development
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Objective: The risk factors associated with early ventral site hernia development following cancer surgery are ill
defined and associated with an undetermined incidence.

Methods: We analyzed 1,391 gynecologic cancer patient charts to identify the number of post-operative ventral site
hernias over a nearly 6 year period. The following study variables were noted for evaluation: patient demographics, disease
co-morbidity (hypertension, cardiovascular disease, diabetes), body mass index (BMI), treatment (e.g., chemotherapy
regimen), intra-operative (e.g., bleeding) and postoperative (e.g., infection) complications, time to hernia development
and length of hospital stay.

Results: Twenty-six gynecologic cancer patients who developed a post-operative ventral hernia and subsequently
underwent herniorrhaphy by our gynecologic oncology service were identified. The patient group’s overall time to
initial hernia development was 11.23 months. Following a multiple regression analysis, we found that treatment (e.g.,
bevacizumab, liposomal doxorubicin or radiotherapy associated with compromised wound healing [p=0.0186] and
disease co-morbidity [0.0432]) were significant prognostic indicators for an accelerated time to hernia development.
Moreover, five patients underwent treatment associated with compromised wound healing and also had disease
co-morbidity. In this sub-group, post-operative hernia development occurred more rapidly (3.8 months) than the
overall group of patients. BMI and age did not impact time to hernia development (p>0.05).

Conclusion: In the present gynecologic cancer patient series, a tendency for early post-operative hernia development
appeared to coincide with treatment associated with compromised wound healing and disease co-morbidity.
Gynecologic cancer surgeons should anticipate this potential complication and consider employing prophylactic
intra-operative mesh to potentially prevent this condition.
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INTRODUCTION

An incisional hernia is a common postoperative complica-
tion and major source of patient morbidity." Ventral hernias
originate from a previous surgical incision and can be caused
by the stretching of scar tissue during the resumption of nor-
mal activities.” In abdominal surgery, there appears to be a
high incidence of hernias associated with vertical midline ab-
dominal incisions, with a reported risk of 5-15%.>* More-
over, an increased risk of ventral site hernia development may
significantly coincide with an adverse health status.’
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Select surgical studies have attempted to address the specific
factors that potentially contribute to the premature manifes-
tation of ventral site hernias.>*® In particular, they have ex-
amined time to hernia development, patient co-morbidity, the
impact of specific treatment (e.g., with or without mesh).”"
However, since many gynecologic cancer patients are im-
muno-compromised, present with extensive disease or are
susceptible to wound dehiscence, they may be at greater risk
for a post-operative ventral site hernia.'"

In an attempt to appropriately explicate these issues, we
conducted a retrospective data review documenting our gyne-
cologic cancer patient management experience with post-
operative ventral site hernias. We speculate that a patient’s
unfavorable pre-operative health status (>25 body mass in-
dex [BMI], history of cardiovascular disease or diabetes) may
significantly precipitate ventral hernia development sub-
sequent to gynecologic cancer surgery.
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MATERIALS AND METHODS

We retrospectively reviewed the charts of 1,391 gynecologic
cancer patients who were treated by our gynecologic oncology
service from August 2003 until April 2009. We also included
ovarian cystadenoma patients since this disease subtype is as-
sociated with a potential for malignant transformation.'” One
hundred and five patients with post-operative hernias were
identified, 26 of whom were treated and followed by a gyneco-
logic oncologist. The remaining hernia patients were referred
out to general surgery and relevant follow-up data were not
available. Institutional review board approval was obtained
prior to any data collection and investigation.

Pre-operative cancer evaluation was confirmed via biopsy in
all cases. Serum albumin levels were available on 8 patients
(mean score=3.91). Patients were all classified as P2 using the
standards of the American Society of Anesthesiologists. The
following clinical data were collected for the completion of this
study: patient co-morbidity/medical history, BMI, treatment
(surgery type, chemotherapy or radiotherapy [RT]), estimated
blood loss, intra-operative complications (e.g., hemorrhage),
postoperative complications (e.g., infection) length of hospital
stay, and time to initial hernia development.

1. Statistical analyses
All statistical analyses were conducted using MedCalc ver.
9.5.1 (MedCalc Software bvba, Mariakerke, Belgium). The in-
itial data analysis was conducted by employing a descriptive
statistical approach, which underwent further examination
via multiple regression and 2-sided p-values (<0.05) to de-
termine significance.

RESULTS

Following a review of gynecologic cancer surgery records, 26
patients who developed a post-operative ventral site hernia
were identified. The study subjects’ mean age was 67 years
(95% ClI, 62.60 to 70.71), height was 63.7 inches (95% CI,
62.41 to 64.97), and weight was 149 pounds (95% CI, 128.64
to 169.36). Patient mean BMI was 27.37 (95% CI, 23.84 to
30.90) (Table 1). Thirteen patients were normal weight, nine
patients were obese, three were overweight, and one patient

Table 1. Patient demographics and surgical characteristics (N=26)

Parameter Average (range) SD 95% CI
Age 67 (36-80) 10.03 62.60-70.71
Body mass index* 27.37 (19.1-56) 8.74 23.84-30.90
Estimated blood 53.27 (50-100) 10.86 48.88-57.65

loss (ml)
Hospital stay 3.89 (1.05-7.14) 1.73 3.19-4.58
(days)

*Normal (13), obese (9), overweight (3), underweight (1).
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was underweight."

The majority of subjects underwent a laparotomy, total ab-
dominal hysterectomy, bilateral salpingo-oophorectomy, and
bilateral pelvic lymphadenectomy. Twelve patients received
adjuvant paclitaxel and carboplatin chemotherapy alone and
four patients received bevacizumab in conjunction with pacli-
taxel and carboplatin. Three patients received liposomal dox-
orubicin and two patients underwent radiotherapy for the
treatment of recurrent cancer. Five patients did not have any
adjuvant therapy.

There were no intra-operative or post-operative complica-
tions associated with herniorrhaphy and EBL was 53.27 ml
(95% CI, 48.88 to 57.65). Mean hospital stay was 3.89 days
(95% CI, 3.19 to 4.58). Twenty-one patients underwent her-
nioplasty with mesh. Time to initial hernia development was
11.23 months (95% CI, 7.55 to 14.91) (Table 2).

In a multivariate regression analysis, we examined the prog-
nostic impact of age, BMI, disease progression, EBL, inclusion
of treatment (e.g., bevacizumab, liposomal doxorubicin or
RT) associated with compromised or delayed wound healing
and disease co-morbidity (e.g., diabetes, hypertension, car-
diovascular disease) on time to hernia development. Treat-
ment associated with compromised wound healing was the
most significant predictor for time to hernia development
(R*=—2.533, p=0.0186). The second most significant prog-
nostic variable for time to hernia development was patient
co-morbidity (R*=—2.139, p=0.0432), while BMI and pa-
tient age were not significant indicators (p>0.05).

The nine patients who underwent treatment associated with
compromised or delayed wound healing exhibited a mean
time of 5.1 months until hernia development. Nine patients
also had disease co-morbidity and demonstrated a mean time
of 4.6 months until hernia development. Interestingly, the
five patients who underwent treatment associated with com-
promised wound healing and also had disease co-morbidity,
exhibited a mean time of 3.8 months until to hernia de-
velopment.

DISCUSSION

Approximately 100,000 ventral hernia repairs are performed
each year in the United States.’ Ventral hernias can develop
from heavy straining, increased age, acute injury or strain and
an infection at the site of surgery. They can occur sponta-
neously or manifest years following the surgical procedure.

The incidence of ventral site hernia development following
abdominal surgery has been previously reported,” but the po-
tential contributing factors associated with gynecologic can-
cer surgery have not been extensively studied.”'®"* Therefore,
the purpose of this retrospective study was to identify the rel-
evant prognostic factors inherent in early ventral hernia devel-
opment following gynecologic cancer surgery.

In the current investigation, a significant relationship be-
tween relevant disease co-morbidity, such as diabetes, car-
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Table 2. Patients’ clinical characteristics (N=26)
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Pt. Pre-op Dx Mesh Wound healing complications*  Disease co—morbidityT Hernia development (mon)
1. Ovarian Cancer Y Y - 5
2. Ovarian Cystadenoma Y - Y 1
3. Uterine Cancer Y - - 11
4. Fallopian Tube Cancer - - - 16
5. Uterine Cancer Y - - 15
6. Ovarian Cancer Y - - 12
7. Fallopian Tube Cancer - - - 18
8. Ovarian Cystadenoma - Y Y 4
9. Ovarian Cancer Y Y - 4

10. Uterine Cancer - - - 12

11. Ovarian Cancer Y Y - 13

12. Ovarian Cancer Y Y Y 5

13. Pseudo Myxoma Peritonei Y - - 14

14. Ovarian Cancer Y - - 12

15. Ovarian Cancer Y Y Y 6

16. Ovarian Cancer - Y Y 4

17. Ovarian Cancer Y - Y 7

18. Ovarian Cancer Y - - 12

19. Ovarian Cancer Y - Y 9

20. Ovarian Cancer Y - - 12

21. Ovarian Cancer Y - - 36

22. Ovarian Cancer Y - - 37

23. Ovarian Cancer Y - - 20

24. Ovarian Cancer Y - Y 2

25. Ovarian Cancer Y Y Y 3

26. Ovarian Cancer Y Y - 2

*Treatment (bevacizumab, liposomal doxorubicin or radiotherapy) associated with compromised wound healing, 'Diabetes, hypertension or

cardiovascular disease.

diovascular disease or hypertension, and time to hernia mani-
festation was identified. The nine patients who had one of or
a combination of the aforesaid co-morbid conditions devel-
oped a post-operative hernia much sooner than the overall
group, consistent with previously reported research.'*" In
particular, their average time to hernia development occurred
at over twice the rate of the overall, present study population.
Since diabetics are markedly prone to micro-vascular disease
and are at risk for compromised or delayed post-operative
wound healing, the faster rate of hernia development is pre-
sumably related to the narrowing of the small vessels (i.e., mi-
cro-vascular disease) involved in this condition."**®

The impact of treatment (e.g., liposomal doxorubicin, bev-
acizumab and RT) associated with compromised wound heal-
ing also correlated with a faster time to hernia development.'’
In the subgroup of patients who received this particular treat-
ment, initial hernia manifestation occurred nearly two times
faster than the overall group, a rate which is consistent with
prior research."® Surprisingly, BMI was not a significant pre-
dictive variable considering that obesity and overweight are
classically identified as factors in the development of post-op-
erative hernias (i.e., the incidence of post operative hernias is
three times higher in these patients)."®

Studies have reported that liposomal doxorubicin has been
associated with compromised wound healing,'**° particularly
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when administered within 3 months post surgery. Similarly,
bevacizumab has been correlated with impaired bowel mu-
cosal renewal or neovascularization, which may contribute to
the manifestation of bowel perforations.”’** Consequently,
we elect to initiate bevacizumab at cycle 2 (i.e., delaying treat-
ment by approximately one month) during induction chemo-
therapy to minimize the risk of surgical wound or bowel anas-
tomotic healing complications.”> Moreover, we recognize that
any appreciable treatment impact on ventral hernia develop-
ment is confounded by the nonstandard timing (i.e., first line
or 2nd line therapy) and type of therapy for the participants in
the present study.

Interestingly, we also found that the current study patients
with disease co-morbidity (N=>5) who also received treat-
ment associated with compromised wound healing (i.e., two
risk factors), developed post-operative hernias even more rap-
idly than the subjects who had only one risk factor (3.8
months vs. 5.1 or 4.6 months). Initially, we wanted to analyze
this issue but the limited patient numbers precluded further
evaluation. Nevertheless, we conjecture that the heightened
proclivity for hernia development in these patients is attrib-
uted to an aggregate number of risk factors.**

Since patients who have a determining co-morbid disease or
were treated with a therapy associated with wound healing
complications may be predisposed to developing a post-oper-
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ative hernia, gynecologic cancer surgeons may consider em-
ploying intra-operative prophylactic mesh to address the po-
tential weakness and prevent this event.*** In fact, studies
have indicated that prosthetic mesh has significantly reduced
the recurrence rates for incisional ventral hernia repair and
therefore, utilizing mesh at the time of initial surgery may
avert this complication.”®
We propose that a metric or scale should be developed for
the pre-operative evaluation of gynecologic cancer surgery
candidates. This measurement schema should consider spe-
cific high-risk criteria in determining which gynecologic can-
cer patients may be more predisposed to developing a post-
operative hernia. If necessary, prophylactic subfascial, non-
absorbable mesh reinforcement in these high-risk patients
can be used safely and effectively to bolster the strength of the
surgically compromised area, thereby preventing wound de-
hiscence and a subsequent incisional hernia.”® Conversely, to
mitigate the incidence of incisional hernia without exacerbat-
ing wound pain or suture sinus frequency, slowly absorbable,
continuous sutures may be indicated for fascial closure.”*
In high risk patients, relevant management in the form of nu-
tritional evaluation, diabetes or cardiovascular education, and
routine medical follow-up are essential to assure favorable
surgical and medical outcomes.”® However, since the in-
cidence of hernias in this group of patients is rather low, a cost
analysis to investigate the value of preventive surgical inter-
vention during gynecologic cancer surgery may be warranted.
We recognize that serum albumin levels would have been an
interesting variable to consider, particularly given that this
protein has been studied extensively as an indirect measure of
nutrition and appears to be associated with inferior outcomes
in ovarian cancer surgery.”’ Moreover, since cervical cancer
patients undergo adjuvant chemotherapy and would be more
vulnerable to a ventral hernia, the study would have benefited
from the inclusion of these patients. We suspect an absence of
these patients or any additional inadvertently excluded sub-
jects was attributed to either a coding issue limiting the chart
selection process, or because of general surgery referrals.
The limited number of patients and non-randomized nature
of this single institutional study preclude any definitive con-
clusions regarding the appropriate management of ventral
site hernias in gynecologic cancer patients. However, we con-
tend that our data are provocative and underscore the poten-
tial significance of considering the prophylactic inclusion of
mesh in high risk gynecologic cancer surgery patients. Addi-
tional study of these prognostic variables and corresponding
outcomes in a larger gynecologic cancer patient population is
warranted.
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