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1. Introduction

Abstract

Vulval cancer (VC) is an uncommon gynaecological malignancy mostly affecting
postmenopausal women.  Surgical treatment is associated with high morbidity.
Implementation of a “care bundle” of clinical interventions would potentially improve
peri-operative outcomes in these patients. The aim of the study is to assess the impact
of implementing a care bundle. These data were taken forward as a baseline, after
implementation of the care bundle, for comparison as to the impact of the intervention.
A literature and guideline review were undertaken to assist with the construction of the
care bundle to standardise the care of the VC patient at Belfast City Hospital (BCH).
The control group (pre care bundle implementation) included all patients who underwent
curative intent surgery for VC from 01 January 2017 until 31 December 2018 at BCH.
All patients in this group had pre- and post-operative care according to individual
surgical oncologist preference. Study group (post care bundle implementation) included
a prospective sample from 01 January 2023 until May 2023 with similar characteristics
and comorbidities to the control group. They were followed up for four months. All data
were collected electronically and statistical analysis performed including # test 2 samples
assuming unequal variable using Excel 2016. Total number of patients in the control
group was 40 and in the study group was 14. Complication was less prevalent in the
study group (35.7%) compared to 55% in the control group. Moreover, the study group
had significantly shorter hospital stay, lower rate of cellulitis in both groin and vulval
area and lower rate of hospital re-admission. Major vulval excisions are recognised to be
associated with high morbidity. An evidence based team agreed that selection of uniform
interventions has been shown to lead to standardisation of care and improvement in the
incidence of complications and morbidity.
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Vulval cancer (VC) is an uncommon gynaecological malig-
nancy representing about 4% of malignancies of the female
genital tract and 0.6% of all cancers in women [1]. Squamous
cell carcinoma (SCC) accounts for about 90% of all primary
vulval malignancies. SCC of the vulva is predominantly a
disease of postmenopausal women. The mean age at diagnosis
is approximately 65 years [2].

Estimated new cases and deaths from vulval cancer in the
United States in 2024: New cases 6900, Deaths 1630 [3, 4].

Being one of the less common types of genital cancer, there
is only a few literatures about the changing trends in the
methods of management, outcome of disease and long-term
survival.

The five-year survival rate for stage I vulval cancer is 86%.
An estimated 60% of vulval cancers are diagnosed at this local

stage. For stage II cancer the five-year survival rate is 48%.
The survival rate is 23% if cancer has spread to distant sites
[5, 6].

Treatment modalities depend on the stage of the disease
and include surgery, radiotherapy and chemotherapy [7, 8].
Surgical treatment is associated with a high morbidity and
mortality. In order to try and reduce morbidity; care bundles
have been designed in patients undergoing surgical treatment
for vulval cancer [9—11].

Some publications have highlighted the emergence of pe-
rioperative management protocols and updated guidelines for
management of patients with vulval cancer [12]. Perioperative
and postoperative features within the regimens include rec-
ommendations regarding antidiarrheal agents, low molecular
weight heparin, antibiotic therapy, physiological observations,
analgesia, nutrition and wound care [13—15].

The aim of the study was to identify and quantify morbidity
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and mortality associated with vulval cancer surgeries. A fur-
ther aim was to assess the impact of implementation of a care
bundle on patients who underwent surgical treatment for VC.

A literature and guideline review were undertaken to assist
with the construction of the care bundle aiming to standardise
the care of the vulval cancer patient in the hospital [4, 16, 17].

2. Methods

The control group (pre-implementation of care bundle) in-
cluded all patients who underwent curative intent surgery for
vulval cancer from 01 January 2017 until 31 December 2018
at Belfast City Hospital (BCH). Patient characteristics were
analyzed to assess for risk factors for development of compli-
cations. Every patient in this group had pre- and post-operative
care according to individual surgical oncologist preference.
Hence every patient in this group received different care bundle
according to the surgeon preference.

A care bundle of peri-operative interventions (Fig. 1) was
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designed based on the most updated clinical guideline for
vulval and vaginal surgery: Enhanced Recovery After Surgery
Society recommendations [18]. The bundle was implemented
using the following strategies:

1—Team evaluation of evidence-based practice to optimize
preoperative-intraoperative and postoperative care.

2—Team draft and agree on a care bundle.

3—Introducing the care bundle to clinical practice including
the multidisciplinary team and evaluation of the consistent
implementation of the care bundle, e.g., supervised vulval
lavage.

4—Patient
operatively.

education and written information pre-

The study group (post-implementation of care bundle) in-
cluded a prospective sample from 01 January 2023 till 31 May
2023 with similar characteristics and comorbidities of the pre
care bundle group. The study group was followed up for 4
months.

1- Preadmission information, education and counseling:

2- Pre op hair removal:

The routine removal of pubic hair does not decrease infection rates.

If hair is removed, it should be clipped not shaved.

3-  Venous thromboembolism Prophylaxis:

Procedures lasting >30 minutes: dual mechanical prophylaxis and chemoprophylaxis

LMWH or UFH and continued for 28 days postoperatively.

4- Antimicrobial prophylaxis

IV antibiotics should be administered within 60minutes pre operatively

5- Intraoperative use of mini energy device (Bipolar or ultrasonic)

6- Urinary catheterization:

Removal after a short period postoperatively to lower rates of bladder infection and

length of stay (24 hours if surgery doesn’t involve the urethra, 72-120 hours if it involves

the urethra).
7- Postoperative analgesia:

Multimodal postoperative analgesic protocol should be used routinely.

Minimize home-going opioid prescriptions.

8- Postoperative dressing care:

Betadine ointment / Gelonet / Glue.
Mepore dressing for groin.

Supervised vulval lavage three times a day.

Use antiseptic wash.
9- Postoperative drains:

The drainage of inguinal lymph node dissection should continue until

<30 to 50 cc per day.

Community removal of drains are at high risk of postoperative complications.

10- Consider risk factors of significant complication in Vulvar surgery:

High *BMI > 30 kg/m?, Age 2 68, **DM, multiple comorbidities.
Postoperative patient with bilateral open full node dissection are at higher risk of

significant postoperative complication.

FIGURE 1. Belfast Vulval surgery “care bundle”. BMI: Body Mass Index; DM: Diabetes Mellitus.
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Inclusion criteria:

* All patients with a diagnosis of vulval cancer (early and
advanced stages) were studied.

* All patients with tumors up to 4 cm in greatest diameter,
uncompromised urethra or anus, and lymph nodes smaller than
20 mm in greatest diameter were considered early-stage cases.
Any other cases were deemed advanced.

* All patients who underwent major surgery (radical wide
local excision+/— sentinel node+/— full groin node dissection).

Exclusion criteria:

« Patients who had skinning vulvectomy or small wide local
excision without groin node dissection.

Fig. 2 explained the difference in the care bundle application
in the control group compared to the study group. In control
group every patient has receive a care bundle as per surgeon
preference. However, in the study group the care bundle was
standardised, so all the patients have received similar care
bundle.

The National Health Service (NHS) Health Research Au-
thority decision tool was used [19]. This study was assessed
as a service evaluation of Northern Ireland (N.I) Regional
Gynecological Oncology Regional Multidisciplinary (MDT)
on behalf of the N.I cancer network (NICaN). Therefore, no

NHS research ethics committee review was necessary.

3. Data

All control group data were retrospectively collected from
a database and the patient charts. Study group data were
prospectively collected. Parameters extracted were: patients’
characteristics age, diabetes mellitus (DM), body mass in-
dex (BMI), smoking status, medical or surgical comorbidi-
ties, previous radiotherapy, FIGO (Federation of International
of Gynecology Obstetrics) stage, type of surgery unilateral
or bilateral inguinofemoral lymphadenectomy, energy device
used, flap, adjuvant radiotherapy, intra and post-operative
antibiotics, vulval and groin wound closure, catheter duration,
drain day of removal, vulval and groin dressing. length of
hospital stay, laxative use, presence or absence of lymph node
metastasis, record of complications: wound breakdown, return
to theater, haematoma, lymphedema, lymphocyst, others (Uri-
nary tract infection/lower tract infection).

All data were collected electronically and statistical analysis
performed including ¢ test for comparing control and study
group using Microsoft Excel 2016 (Office 2016, Microsoft
Corporation, Redmond, WA, USA). A p value of < 0.05 was
considered statistically significant.

Control group Study group
Pre admission information, education and . .
. ! All patients All patients
counselling
Pre op hair removal Some patients None
Prophylaxis against venous thromboembolism | All patients All patients
Antimicrobial prophylaxis Some patients All patients
Intraoperative use of mini energy device . .
X P gy Some patients All patients
during the whole procedure
Urinary catheterization short duration Some patients All patients
Postoperative analgesia All patients All patients
Post-operative dressing care Some patients All patients
Post-operative drains short duration(<30- . .
P ( Some patients All patients
50ml)
Consider risk factor of complications All patients All patients

FIGURE 2. Difference between pre and post vulval care bundle in the 2 groups.




4. Results

Total number of patients who underwent major operative VC
surgery in the control group were 40. The total number within
the study group was 14.

In control group 2/40 (5%) were in FIGO stage 1 A squamous
cell carcinoma compared to 1/14 (7%) in the study group. On
the other hand, 31/40 (77.5%) were FIGO stage 1B in control
group compared to 9/14 (64.2%) in the study group. One
patient had FIGO stage 2 in the control group. However, In
Stage 3C there were 5/40 (12.5%) in control group compared to
2/14 (14.2%) in the study group. There were also 2/14 (14.2%)
stage 3A disease in the study group.

Tables 1 and 2 show the demographic data, nodal surgery,
peri operative action and recovery/outcome of each group.

Significant complication is defined as those patients who
developed post-operative complication grade II or above ac-
cording to Clavien Dindo surgical complications [20].

In the control group (Table 1) 45% had no significant com-
plication with 55% having significant complication. The cor-
responding values for the study group (Table 2) were 64%
and 36% respectively. It was noted that diabetes was more
prevalent in the significant complication cohort of both control
(9% vs. 6%) and study (40% vs. 33%) groups. Being a
smoker of cigarettes did not show a trend towards impacting
the likelihood of complication in either group.

Seventy percent of the patients who had bilateral open node
dissection in the control group had significant complications
compared to 30% with no significant complication. The cor-
responding figures in the study group were 50% and 50%
respectively.

In patients who underwent sentinel node (SNB) only before
implementation of the care bundle; 29% had significant com-
plications compared to 71% without significant complications.
In the care bundle group, none of the sentinel node patients had
significant complications. Patients who underwent unilateral
open lymphadenectomy, with or without contralateral sentinel
node, had a higher complication rate than sentinel nodes alone
(66% complication rate in control group and 60% in the study
group).

Looking at control and study groups (Table 3), both have
similar demographics with p value not statistically significant.
Although diabetes was more prevalent in the study group
(36%) compared to the control group (8%). Other medical
comorbidities were more prevalent in the control group 75%
compared to 28.6% in the intervention group.

Regarding nodal surgery; bilateral open groin node dissec-
tion was more prevalent in the control group (50%) compared
to the group being studied (14.3%). On the other hand, uni-
lateral open groin node dissection was more prevalent in the
study group (21.4%) compared to the control group 10%.

It was noted that community drain removal was less com-
mon in the study group (1/14) compared to 8/40 patients in
the pre-intervention group (p value 0.18). Regarding hospital
stay, the care bundle group had shorter hospital stay compared
to the control group with mean day of discharge of 5.8 and 13.2
days respectively. This result was statistically significant (p =
0.0031).

Positive lymph nodes were detected more frequently in the
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study group (35.7%) compared to the control group (18%).

Hospital readmission was less in the care-bundle group with
7.1% compared to 18% readmission in the control group. Only
one patient in the study group required readmission to hospital
for lymphocyst drainage compared to 7 patients in the control
group.

Cellulitis which is defined as common bacterial skin infec-
tion that causes redness swelling and pain in the infected area
of the skin [21] in either vulva, groin or both was much more
common in the control group (25%) compared to none in the
study group with statistically significant p value of 0.0087.
Wound breakdown which were mainly superficial was more
common in the study group with 21.4% compared to 10% in the
control group. Lymphocyst was more frequent in the control
group (12.5%) compared to 7.1% in the study group.

5. Discussion

5.1 Summary of main results

Demographics of the study and control groups were compa-
rable and the main finding of the study is that complications
have decreased with implementation of the care bundle in
the peri-operative time period. There is a persistent trend
towards complication reduction both overall and when broken
down by operation. Delayed healing and complications are
still more common in those who underwent open groin node
dissection compared to those who had sentinel node biopsy
alone. Although bilateral open groin node dissection was more
common in the control group compared to the study group
(50% vs. 14.3%), it was relatively compensated by unilateral
open groin 21.4% or unilateral open and contralateral SNB
(14.3%). Use of the SNB identification technique has led to
reduced morbidity in the process of surgical staging of vulval
cancer [22, 23].

Prevalence of diabetes mellitus was higher in those with
significant complications compared to those without compli-
cation. It was also noted that diabetes mellitus was higher in
the study group compared to the control group 36% vs. 8%.
This might explain higher wound breakdown rate (which were
mainly superficial) in the study group compared to the control
group. Moreover, this may have implications for blood sugar
optimization pre-operatively.

The discharging of patient home from hospital with a surgi-
cal drain in situ was uncommon in the care bundle group but
was much higher in the initial cohort.

Length of hospital stay and post op cellulitis were statisti-
cally less frequent compared to the control group. This might
be explained by decreased overall complication rate in the
study group after standardising of the care bundle.

All patients were subject to the same high-quality standards
of treatment, including experienced surgeons, wound care, the
use of sentinel biopsy, prophylactic intraoperative antibiotics
and drains.

5.2 Results in the context of published

literatures

Recent data on the rate of complications in the vulval region
compared to the groin is scarce. In a publication from 2019
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Demographic

n

Age (mean, yr)

BMI (kg/m?)

Smoker

Known diabetic

2+ co-morbidities

Known stage 1 disease

Nodal surgery
Bilateral open
Sentinel only
Unilateral open

Unilateral open and con-
tralateral sentinel

Nil
Peri-op action
Intra-op antibiotics

Post op antibiotics

Vulval wound closure

Groin wound closure

Drain removal

In hospital laxatives
Recovery/outcome

Mean day of discharge

Lymph node positive

Re-admission to hospital

Cellulitis

Wound breakdown

Return to theater

Hematoma

Lymphocyst

Other (e.g., LRTI/UTI)

BMI: body mass index; LRTI: Lower respiratory tract infection; UTI: Urinary tract infection.

TABLE 1. Control group.

Total population

40
67
29.2
10/40 (25%)
3/39 (8%)
30/40 (75%)
27 (68%)

20 (50%)
7 (18%)
4 (10%)
2 (5%)

7 (18%)

None 5/40

Yes 19/40

Monocryl 32/40 (80%)
Vicryl rapide 6/40 (15%)
Clips 2/40 (5%)
Clips 23/40 (58%)
Monocryl 10/40 (25%)
N/A 7
Mean day 8.5
Community removal 8
N/A 17

Yes 27, No 13

7/40 (18%)
7/40 (18%)
10/40 (25%)
4/40 (10%)
0

1/40 (2.5%)
5/40 (12.5%)
7/40 (17.5%)

No significant complication

group
18/40 (45%)
65
27.8
6/17 (35%)
1/18 (6%)
11/18 (61%)
11 (61%)

6 (30%)

5/7 (711%)

2/4 (50%)
0

5/7(71%)

None 3/18

Yes 4/18

Monocryl 16/18 (89%)
Vicryl rapide 1 (6%)
Clips 1 (6%)
Clips 8/18 (44%)
Monocryl 6 (33%)
N/A 4
Mean day 8.4
Community removal 1
N/A 12

Yes 10, No 8

8.3
1/18 (6%)

Significant complication

22/40 (55%)
68
30.4
4/22 (18%)
2/22 (9%)
19/22 (86%)
16 (73%)

14 (70%)
2/7 (29%)
2/4 (50%)
2 (100%)

2/7 (29%)

None 2/22

Yes 15/22

Monocryl 16/22 (73%)
Vicryl rapide 5/22 (23%)
Clips 1 (5%)
Clips 15 (68%)
Monocryl 4 (18%)
N/A 3
Mean day 8.5
Community removal 7
N/A'S

Yes 17, No 5

17.2
6/22 (27%)
7/22 (32%)



Demographic

n
Age (mean, yr)
BMI (kg/m?)
Smoker
Known diabetic
2+ co-morbidities
Known stage 1 disease
Nodal surgery
Bilateral open
Sentinel only
Unilateral open
Unilateral and contralateral sentinel
Nil
Peri-op action
Intra-op antibiotics

Post op antibiotics

Vulval wound closure

Groin wound closure

Drain removal

In hospital laxatives
Recovery/outcome

Mean day of discharge

Lymph node positive

Re-admission to hospital

Cellulitis

Wound breakdown

Return to theater

hematoma

lymphocyst

Other (e.g., LRTI/UTI)

TABLE 2. Study group.
Total population

14
67.1
324

3/14 (21%)

5/14 (36%)

4/14 (29%)

10/14 (57%)

2/14 (14%)
4/14 (29%)
3/14 (21%)
2/14 (14%)
3/14 (21%)

13/14 (92.9%)

4/14 (28.6%)

13/13 monocryl (100%)
0 vicryl rapide
0 clips
11/14 vicryl (78.6%)
3/14 clips (21.4%)
0/14 Monocryl
Mean days 4.1
Community removal 1
NA 6

1/14 (7.1%)

5.8
5/14 (35.7%)
1/14 (7.1%)
0
3/14 (21.4%)
0
0
1/14 (7.1%)
4/14 (28.6%)

No significant complication

group
9/14 (64.2%)
67.3
326
2/9 (22%)
3/9 (33%)
3/9 (33%)
6/9 (68%)

1/2 (50%)

4/4 (100%)

2/3 (67%)
0

2/3 (67%)

8/9
2/9

8/8 monocryl (100%)
0 vicryl rapid

0 clips
8/9 vicryl
1/9 clips

0/9 Monocryl
Mean days 4.7
Community removal 0

NA 6
0/9

5.1
3/9
0/9

BMI: body mass index; LRTI: lower respiratory tract infection; UTI: urinary tract infection.
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Significant complication

5/14 (35.7%)
66.8
322

1/5 (20%)
2/5 (40%)
1/5 (20%)
4/5 (80%)

1/2 (50%)
0

1/3 (33%)

2/2 (100%)

1/3 (33%)

5/5 (100%)

2/5 (40%)
5/5 monocryl 100%
0 vicryl rapide
0 clips
3/5 vicryl 60%
2/5 clips 40%

0/5 Monocryl
Mean days 3.8
Community removal 1
NAO

1/5 (20%)

7.0
2/5
1/5
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Control group

Age, mean +/— SD, yr 66.8 +/—13.1
BMI 292 +/-172
Smoker 25%
Known diabetic 8%
Bilateral open groin node 20 (50%)
Sentinel groin only 7 (18%)
Unilateral open groin node 4 (10%)
Unilateral groin and contralateral sentinel 2 (5%)
No groin surgery 7 (18%)
Intra-op antibiotics 35/40 (87.5%)
Post op antibiotics 19/40 (47.5%)
Drain removal Mean day 8.5
Community drain removal number 8/40 (20%)
Mean day of discharge 13.2
Lymph node positive 7/40 (18%)
Re-admission to hospital 7/40 (18%)
Cellulitis 10/40 (25%)
Wound breakdown 4/40 (10%)
Return to theater 0
haematoma 1/40 (2.5%)
lymphocyst 5/40 (12.5%)
Other (e.g., LRTI/UTI) 7/40 (17.5%)

TABLE 3. Control vs. study group.

Study group p Value
67.1 +/—13.1 0.473
324+/-7.6 0.416
21.4% 0.756
35.7% 0.060
2/14 (14.3%)
4/14 (28.6%)
3/14 (21.4%)
2/14 (14.3%)
3//14 (21.4%)
13/14 (92.9%) 0.550
4/14 (28.6%) 0.210
Mean days 4.1 0.279
1/14 (7.1%) 0.180

5.8 0.003

5/14 (35.7%) 0.224
1/14 (7.1%) 0.278
0 0.001
3/14 (21.4%) 0.367
0
0
1/14 (7.1%) 0.552
4/14 (28.6%) 0.673

BMI: body mass index, SD: standard deviation; LRTI: lower respiratory tract infection; UTI: Urinary tract infection.

concerning 537 patients with vulval surgery due to prema-
lignant lesions, wound complication rate was 28.7% [24].
Another study reported up to 58% wound complications in
more radical vulval surgery [25, 26].

Women undergoing major vulval excisional and reconstruc-
tive surgery often have high incidence of comorbidities (e.g.,
obesity, hypertension, thyroid dysfunction and diabetes) and a
history of poor wound healing [27]. Comorbidity rates of more
than 90% have been published, and our demographics confirm
the population to be elderly (mean age 67 years) [13].

In a study consisting of 99 patients with VC, Cirik et al.
[28] registered a higher risk of postoperative wound dehiscence
in patients older than 65 years and obese persons (BMI >30
kg/m?), whereas younger age was found to be an independent
risk factor for postoperative lymphedema.

Cancer cell proliferation is known to cause retraction and
scars in the neighboring normal tissue. Furthermore, the
wound environment and the high cytokine concentration may
cause cancer cells from other locations to move into the wound
area and lead to wound dehiscence [29]. Using immunohisto-
chemical methods, Stanczyk et al. [30] examined the influence
of cancer on the wound-healing process after the excision of

metastatic liver tumour. The authors found that poor scar tissue
formation, the migration of cancer cells to the wound, and
the poor proliferation of inflammatory cells impair the healing
process. The above hypothesis might explain our results.

Regarding other complications such as lymphocyst, the re-
ported data are around 14-48.8% [25, 31]. In our study the
lymphocyst was 12.5% in the control vs. 7.1% in the study
group, which is in line with the reported literature, however the
incidence is much less in the study group after implementation
of the vulval care bundle [32].

Moreover, the use of energy devices has been suggested to
improve patient’s outcome for operating time, length of hos-
pital stay, intraoperative bleeding, drainage volume, pain and
overall complication compared to conventional technique [33].
In this study, energy devices were used in all patients in the
study group and that might also explain why less complications
occur in the study group compared to the control group.

5.3 Implications for practice and future
research

The study provides an evidence based designed vulval care
bundle as a guide for perioperative and postoperative care in



patients with VC in order to improve the outcome and reduce
surgical complications. It should be noted that we still lack
large randomized trials concerning the appropriate treatment
strategy for vulval cancer.

5.4 Strength and Limitation of the study

Limitation of our study was retrospective nature of the control
group and relatively small number of patients in each group.
However, it is challenging in a rare disease. Moreover, our
study is based on data from a single center and that may
be a significant limitation, and thus, department protocols,
resources, and consequently composition of catchment pop-
ulation are probable boundaries to the generalizability of our
results. However, it was based on detailed clinical information
and demographic data for all patients.

Strength: the surgery was performed by a specialized gyne-
cology oncologist with implementation of standardised vulval
care bundle to reduce the heterogeneity, improve the surgical
outcome and reduce complication rate.

6. Conclusions

Major vulval excisions are associated with expected high mor-
bidity. There were a variety of strategies employed by clini-
cians regarding the surgical management of VC. The authors
have constructed a vulvar care bundle (Fig. 1) acts as a coherent
management strategy in the approach to the care of women
with vulval cancer. The care bundle has therefore been imple-
mented at Belfast City Hospital to improve complication rates
and shorten hospital stay.

According to the National Health Service (NHS) Health Re-
search Authority decision tool [ 19] this study was assessed as a
service evaluation of the N.I regional Gynecological oncology,
Regional multidisciplinary team (MDT) on behalf of the N.I
Cancer Network (NICaN). Therefore, no NHS research ethics
committee review was necessary.

This study may prompt other units performing major vul-
val/groin resections for oncological indications to replicate the
care bundle in order to maximise patient outcomes.
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