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Introduction: Pectoral fascia (PF) removal during mastectomy still seems to be the standard

procedure. However, preservation of the PF might improve postoperative and cosmetic

outcomes, without compromising oncological safety. Here, we report on a national survey

among Dutch plastic surgeons and oncological breast surgeons to evaluate their tech-

niques and opinions regarding the PF.

Materials and methods: A survey based study was performed in the Netherlands, in which

both plastic surgeons and oncological breast surgeons were included, each receiving a

different version of the survey. The surveys were distributed to 460 and 150 e-mail ad-

dresses, respectively.

Results: A total of 68 responses were included from more than half of all Dutch medical

centers. The results of this study indicate that circa one in five plastic surgeons and breast

surgeons routinely preserve the PF during mastectomies and even more surgeons preserve

the PF in specific cases. The surgical techniques and opinions regarding PF preservation

widely differ between surgeons.

Conclusions: Preservation of the PF does occur in a substantial part of the Dutch medical

centers and techniques and opinions are contradictory. Future studies on this topic should

clarify the effect of PF preservation on oncological safety, complication rates, postoperative

pain, cosmetic outcomes, and patient satisfaction.
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Introduction were sent to, which were 460 and 150 e-mail addresses,
Although breast-conserving surgery has gained popularity

over the past decades, mastectomy remains indicated in a

substantial part of breast cancer patients. In 2019, a mastec-

tomy was performed in 31.4% of patients with invasive breast

cancer and in 25.9% of patientswith ductal carcinoma in situ in

the Netherlands.1 Furthermore, there is a notable rise in

contralateral and bilateral prophylactic mastectomies.2,3

Thus, studies toward improving outcomes of mastectomies

remain relevant.

During a skin-sparingmastectomy, removal of the pectoral

fascia (PF) is widely performed. However, its necessity to do so

is questionable. Historically, the PF was excised to ensure that

no remnant breast tissue was left behind. However, the PF is

part of the muscular anatomy instead of the breast glandular

tissue. Therefore, the oncological benefit of PF excision is

unlikely, except in rare cases of tumor invasion into the PF.4 In

fact, PF preservation may improve postoperative and breast

reconstructive outcomes. It prevents surgical damage to the

pectoralis major muscle (PM), thereby possibly enhancing

breast implant coverage and decreasing seroma formation,

postoperative bleeding, and pain.5 It has been hypothesized

that PF preservation may reduce reoperation rates and

improve cosmetic outcomes.6

Although the potential benefits of PF preservation seem

evident, the literature on this subject is scarce. Previous

studies described heterogeneous outcomes based on small

samples.4 For this reason, there is currently insufficient evi-

dence to support implementation of PF preservation as the

standard approach in the national guidelines. Here we report

on a national survey in which attitudes on PF preservation

among Dutch breast surgeons and plastic surgeons were

studied.
Methods

A survey-based study was performed, in which both plastic

surgeons and oncological breast surgeonswere included, each

receiving a different version of the survey. The surveys were

distributed through the Dutch Society of Plastic Surgery

(NVPC) and the Dutch Society of Surgical Oncology (NVCO). In

the Netherlands, it is required for all plastic surgeons and

breast surgeons (i.e., all oncological surgeons specialized in

oncological breast surgery) to be a member of the NVPC or

NVCO. Because no patients were involved, no permission of a

medical ethics committee or informed consent was required.

The survey for the plastic surgeons was sent twice to 460

e-mail addresses by the NVPC with a 3-week time interval.

The survey for the breast surgeons was sent to 150 e-mail

addresses by the NVCO and in a newsletter of the clinical

research center of the Leiden University Medical Center 2 mo

later. As the breast surgeon response rate (RR) was low, the

survey was resent directly to nonresponding breast surgeons.

The RR calculationwas based on the total amount of e-mail

addresses of plastic surgeons registered by the NVPC and of

breast surgeons registered by the NVCO to whom the surveys
respectively.
Results

A total of 68 responses were included, consisting of 46 plastic

surgeons (RR 10%) and 22 breast surgeons (RR 15%) from 41

different medical centers. These represent more than half of

all Dutch medical centers (59%) and included both academic

and peripheral medical centers, one oncological center and

one specialized breast cancer center.

Plastic surgeons

Of all plastic surgeons, 17% indicated that the PF was pre-

served at all times during a mastectomy with an immediate

reconstruction; 44% answered that the PF was never pre-

served; 33% answered that the PF was preserved in some

cases; and 7% did not know whether the PF was preserved or

excised.

According to the plastic surgeons who responded that the

PF was never preserved, oncological safety was the main

reason (80%).

Of all plastic surgery respondents, 57% believed that PF

preservation may improve implant coverage, 44% that it may

reduce complication rates, and 28% that it may improve

cosmetic outcomes.

Breast surgeons

Of all breast surgeons, 18% responded that the PF was pre-

served at all times; 64% responded that the PF was routinely

excised; and 18% responded that the PF was preserved only in

those cases when the tumor is located at a safe distance from

the fascia, which varied between 1 mm and 2 cm. This dis-

tance is set intraoperatively in 25% and preoperatively in 75%

by usingmammography (50%) ormagnetic resonance imaging

(50%).

According to the breast surgeons who responded that the

PF was excised, oncological safety was the main reason (50%),

followed by not being familiar with this technique (29%). In

this group, 21% does exceptionally preserve the PF in pro-

phylactic mastectomies.

Questions and responses of the plastic surgeons and breast

surgeons are shown in Figures 1 and 2, respectively.
Discussion

This study provides an overview on the current practice and

opinions among Dutch plastic surgeons and breast surgeons

toward handling of the PF during mastectomy. The results

indicate that circa one in five plastic surgeons and breast

surgeons routinely preserve the PF during mastectomies.

Including those who responded that the PF is preserved on an

occasional basis, half of the plastic surgeons and more than

one-third of the breast surgeons do not stick to the standard

dogmatic PF removal.
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Ques�on 1:
‘Is the PF preserved during a mastectomy with immediate 

reconstruc�on in your hospital?’

Yes always: 17% - No, never: 44% - Some�mes: 33%, - I don’t know: 
7% 

‘What is the reason the PF is never preserved?’ 

Because of the oncological safety: 80% - The 
surgeons in this hospital are not familiar with this 

technique: 5% - I don’t know: 10% - Other, namely: 
5% (Open answer: because of the oncological safety 

in combina�on with the surgeons who are not 
familiar with this technique) 

‘In which indica�ons is the PF preserved?’ 

Only in prophylac�c mastectomies: 20% - Only if the 
tumor is located on a safe distance from the PF: 
20% - I don’t know: 13% - Other, namely: 47% 

(Open answers: depending on the surgeon, 
generalized DCIS or depending on the surgery)

Ques�on 2: 

‘Do you think that preserva�on of the PF leads 
to a be�er coverage of the implant?’

Yes: 57% - No: 30% - I don’t know: 13% 

Ques�on 3: 
‘Do you think that preserva�on of the PF leads 

to less seroma, post-opera�ve bleeding or other 
complica�ons?’ 

Yes: 44% - No: 15% - I don’t know: 41% 

Ques�on 4: 

‘Do you think that preserva�on of the PF leads 
to be�er cosme�c outcomes?’

Yes: 28% - No: 41% - I don’t know: 30% 

If Ques�on 1 is answered with ‘Some�mes’: If Ques�on 1 is answered with ‘No, never’: 

Fig. 1 e Survey overview on the practice of and attitudes toward PF preservation and answers as provided by 46 included

plastic surgeons. PF [ pectoral fascia.
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The survey of the plastic surgeons shows that opinions

differ on whether PF preservation may improve postoperative

outcomes. Of all plastic surgical respondents, 57% believes

that PF preservation may improve implant coverage, 44% be-

lieves that it may reduce postoperative complications, and

28% thinks that it may improve cosmetic outcomes.

Literature shows that the PF could be a valuable aid for

implant coverage because it is a thin but strong fibroelastic

layer.7 The PF is even used as a layer to cover the breast

implant in a subfascial way, emphasizing its strength.8,9

Furthermore, it could be hypothesized that preservation of
the PF reduces postoperative complications, as 50% of post-

operative hemorrhage requiring surgery originates from the

PM.10 Moreover, seroma is mainly caused by muscle damage.

One study on PF preservation indeed found a decrease in

postoperative seroma formation.5

The main reason why the PF was never preserved accord-

ing to the respondents of both surveys was because of onco-

logical safety, although there is no proof of this statement in

the current literature.6 Thereby, according to the breast sur-

geons, circa one in five responded that the PF was preserved

only in those cases when the tumor is located at a safe
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Ques�on 1:

‘What do you do in general with the PF 
during a mastectomy?’ 

Preserva�on of the PF: 18% - Excision the 
PF: 64% - Depends per casus: 18% 

‘In which indica�ons do you preserve the PF?’ 

In all mastectomies: 0% - Only in prophylac�c 
mastectomies: 0% - Only if the tumor is located 

on a safe distance from the PF: 88% - Other, 
namely: 13% (Open answer: only if a �ssue 

expander is placed and the tumor is located on 
a safe distance of the PF)

‘What is the reason of excising the PF?’ 

Because of the oncological safety: 50% - I’m 
familiar with this technique: 29% - Other, 

namely: 21% (Open answers: combina�on of 
oncological safety and familiar with this 

technique / anatomical plane / clarity for the 
pathology report)

‘When do you decide to preserve the PF?’

Pre-opera�vely, depending on the radiological 
tumor-fascia distance: 75% - Per-opera�vely, 
depending on the tumor-fascia distance: 25% 

‘Are there any indica�ons in which you do 
preserve the PF?’ 

Yes: 21%  - No: 79%

‘Which imaging is used pre-opera�vely to 
determine the tumor-fascia distance?’

MRI: 50% - Mammography: 50% - Ultrasound: 
0%

‘Which minimal tumor-facia distance do you 
maintain?‘

Open answer: differed from 0.1-2 cm. 

If Ques�on 1 is answered with ‘Preserva�on 
of the PF’ or ‘Depends per casus’:

If Ques�on 1 is answered with ‘‘Excision of the 
PF’:

‘In which indica�on do you preserve the PF?’

Only in prophylac�c mastectomies: 100% - Only 
if the tumor is located on a safe distance of the 

PF: 0% - Other, namely: 0%

Fig. 2 e Survey overview on the practice of and attitudes toward PF preservation and answers as provided by 22 included

breast surgeons. PF [ pectoral fascia.
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distance from the fascia, which varied between 1 mm and

2 cm. This implies that there is no consensus regarding the

definition of this ‘safe distance’.

If the oncological safety would be compromised by PF

preservation, this should result in an increased rate of chest-

wall recurrences, caused by invasion in the PF. However,

previous studies show that chest-wall recurrences are rare,

with an incidence of 0.97%-1.68%.11,12
Aprevious trial comparing PF preservationwith PF removal

found no significant differences in oncological outcomes

(local recurrence, regional recurrence, or distant metas-

tasis).13 However, several studies have shown that PF

invasion can occur when tumors are located within 5 mm of

the PF and are unlikely to occur with more than 5-mm

distance.4,14 This suggests that a tumor-fascia distance of

more than 5 mm could be interpreted as safe.6
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Another important reason why the PF was never preserved

according to the breast surgeons was because they are not

familiar with this technique. However, although the PF and

the PM muscle should be considered together as one myo-

fascial unit, excision of the PF is not the most understandable

choice from a surgical technical point of view.6,7 Moreover, at

least one-third of the Dutch breast surgeons already uses this

PF-preserving technique.

The strength of this study is that the surveys were sent to

all plastic surgeons and breast surgeons with respondents

operating in the majority of Dutch medical centers, which

implies that this study provides a valuable overview of

handling of the PF duringmastectomies in the Dutch practice.

However, RRs were low. Although the surveys were

compact and sent multiple times, the RR remained 10%-15%,

compared to substantial higher rates of 53% in other doctor

surveys.15 This could be explained by the fact that not all

plastic surgeons are specialized in breast surgery, so plastic

surgeons with less interest in this topic were probably less

likely to participate. Also, there could be some selection bias,

as breast surgeons and plastic surgeonswith a special interest

in this subject were more tending to respond.

This study reported a preliminary overview of the Dutch

practice and opinions regarding preservation of the PF. Yet,

the results are interesting and important to draw more

attention to this topic. The planned follow-up study should

focus on increasing RRs by contacting the surgery and plastic

surgery departments in all Dutch hospitals directly for the

distribution of the surveys and additional questions should be

added.

In conclusion, preservation of the PF does occur in a sub-

stantial part of the Dutch medical centers and techniques

widely differ between medical centers. Future studies on this

topic should clarify the effect of PF preservation on oncolog-

ical safety, complication rates, postoperative pain, cosmetic

outcomes, and patient satisfaction.
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