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Vascular-controlled 

indocyanine green 

fluorescence angiography for 

evaluating locoregional flap 

perfusion prior to pedicle 

division 
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Figure 1 Indocyanine green fluorescence detected in the right 
hand and digits but not within the flap, indicating the absence 
of perfusion leakage from the flap pedicle, and no interference 
from the background tissues. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dear Sir, 

Although free-tissue transfer is widely used, locoregional
flaps remain useful in reconstruction; however, they may re-
quire a secondary division procedure, and determining flap
perfusion and deciding the timing of pedicle division can
be challenging. Fluorescence test has been used to acquire
real-time tissue perfusion images to help decide the tim-
ing of pedicle flap division [1 , 2] . Technically, pedicle blood
flow is temporarily obstructed using rubber bands, custom-
made Orthoplast sheets, long-nose locking pliers, intestinal
clamps, or a pneumatic tourniquet device to clarify whether
the recipient site provides sufficient flap perfusion; [3] un-
fortunately, flap failure after pedicle division can still oc-
cur due to false-positive signals transmitted from the wound
bed or perfusion leakage due to failed pedicle clamping. To
minimize these errors, we modified the use of indocyanine
green (ICG) fluorescence angiography by incorporating the
vascular control concept, inspired by the Allen’s test [4] ,
which introduced the concept to clarify the circulation of
a specific origin. This vascular-controlled ICG fluorescence
angiography test has helped us treat patients with locore-
gional flap reconstruction. We believe this test is useful and
simple. 

Case 1: A 59-year-old man lost 3 × 2-cm skin on right in-
dex finger by an electric saw injury. A 7 × 3-cm groin flap
was used to cover the exposed extensor tendon. After 14
days, ICG fluorescence angiography was used to evaluate
flap perfusion prior to division. First, the flap blood supply
was controlled via the application of an intestinal clamp at
the flap pedicle and a finger tourniquet at the proximal pha-
lanx of right index finger. Next, 12.5 mg (0.15 mg/kg) of ICG
was intravenously injected, and the SPY R © Elite fluorescence
imaging system was used to detect fluorescence. When ICG
fluorescence was strongly detected in his right hand and dig-
� Financial Disclosure Statement: None of the authors has a fi- 
nancial interest in any of the products, devices, or drugs mentioned 
in this manuscript. 

 

 

 

 

 

its, the absence of a fluorescent signal within the flap was
confirmed, thereby indicating that there was no perfusion
leakage from the flap pedicle, and no interference from
the background tissues ( Figure 1 and Video 1). The finger
tourniquet was then released, and ICG fluorescence flooded
into the flap close to the intestinal clamp, indicating that
the recipient site provided sufficient blood perfusion to the
flap. Finally, the flap pedicle was divided, and the flap com-
pletely survived. 

Case 2: A 52-year-old man presented with dysphagia
and an esophageal mass was found. Biopsy confirmed the
diagnosis of squamous cell carcinoma, and he then under-
went video-assisted thoracic esophagectomy and gastric
tube pull-up reconstruction. Unfortunately, wound healing
was complicated by leakage from the gastroesophageal
anastomosis. After radical debridement was performed,
the left deltopectoral flap was elevated and turned over
to cover the 6 × 2-cm wall defect at the gastroesophageal
anastomosis site. After 14 days, the vascular-controlled ICG
fluorescence angiography test was conducted to evaluate
the flap perfusion prior to division. First, the central bridge
area of the deltopectoral flap was isolated using intestinal
clamps to create a vascular-controlled zone ( Figure 2 and
Video 2). Next, 12.5 mg (0.17 mg/kg) of ICG was intra-
venously injected, and the SPY R © Elite fluorescence imaging
system was used to detect fluorescence. When ICG fluores-
cence was strongly detected in the outer fields but not in
the vascular-controlled zone, it confirmed that there was no
perfusion leakage and no interference from the background

http://dx.doi.org/10.1016/j.bjps.2020.08.120
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Figure 2 The central bridge area of the deltopectoral flap was 
isolated by intestinal clamps at both the flap pedicle and recip- 
ient sides to create a vascular-controlled zone. 
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issues. Then, the intestinal clamp in the recipient side 
as first released, and the ICG fluorescence flooding into 
he central bridge area indicated that the recipient site 
rovided sufficient blood perfusion to the flap. Finally, the 
ap pedicle was divided, and the flap completely survived. 
Failed neovascularization from the recipient site is 

 major concern and predicting flap perfusion prior to 
edicle division is helpful in clinical practices. Among the 
ntroduced tests, such as ICG fluorescence, laser-Doppler 
owmetry, and tissue oximetry, ICG fluorescence is the 
ost widely used owing to its reproducibility, affordability, 
igh detection rate, and diagnostic accuracy [5] . However, 
ts false-positive result caused by perfusion leakage from 

he flap pedicle or background signal interference remains 
roblematic. Therefore, we modified the ICG fluorescence 
ngiography by adopting the concept of vascular control 
o overcome this problem. By releasing the recipient side 
lamp, while leaving the pedicle side clamp in place, 
he fluorescence flooding into the flap can confirm that 
irculation of the flap can rely on the recipient site after
edicle division. There are two limitations for this test. 
irst, using the ‘vascular bridge’ technique in a buried 
ap may not fully eradicate the false positive test since 
he area perfused is not the critical part of the buried
ap. Second, although ICG has lower complication rates, 
ts use in patients with iodide or ICG sensitivity should be
voided. Nevertheless, it is convenient to use and is readily
vailable, making it easy to repeat at the bedside, which 
ay in turn provide the opportunity for flap early division to
horten patient suffering. In addition, we can evaluate the 
xtent of neovascularized perfusion using this test to fa- 
ilitate the determination of the flap division level. Where 
atient and wound factors may impede neovascularization 
nd therefore cloud the usual decision-making process, we 
elieve that this test can be useful for flap pedicle division
y judging the division timing and the division level. 
unding 
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Dear Sir, 

Autologous breast reconstruction has markedly evolved
since its inception. Surgeons are seeking ways to harvest
abdominal free flaps based on fewer perforators and with
smaller fascial incisions. 1–4 Several reports in the literature
have shown that a minimally invasive approach via laparo-
scopic harvest of the pedicle is possible. 1 , 4 Most recently,
robotic harvest in a unilateral case has been described. 5 

We present our experience with four patients scheduled
for concurrent abdominal robotic-assisted surgery, in whom
we used the robot to harvest the deep inferior epigastric
pedicle. This is the first report of any bilateral robotic flap
harvest at the same time as another procedure. The Da
Vinci Xi Surgical System 

R © (Surgical Intuitive, Sunnyvale, CA)
was used in all patients. Bilateral single-vessel DIEP (chosen
based on preoperative CTA) are isolated, and the robot is re-
docked using the same ports as were used in the abdominal
procedure. The patient is placed in moderate Trenden-
lenburg position and the posterior sheath/peritoneal flap
is incised above the identified perforator and displaced
inferiorly, allowing access to the pre-peritoneal space.
Blunt dissection to separate the inferior epigastric vessels
from the muscle is performed. Branches to the muscle and
surrounding fat are ligated using the vessel sealer, and then
the pedicle is harvested at the level of the round liga-
ment leaving a short stump from its takeoff from the iliac
vessels. Next, the pedicle is dissected cranially towards
the perforator. The peritoneal flap is closed robotically
with an absorbable self-locking suture (V-loc 2–0 90-day,
Medtronic). The robot is undocked and ports are removed.
The final step is dissection of the perforator through the
muscle, and then the flap is removed. 

Patient one is a 54-year-old woman with bilateral breast
cancer who was incidentally found to have a 6 × 8.5 cm
gastric mass on her preoperative planning CT for autolo-
gous breast reconstruction. Pre-operative workup showed
the mass to be benign. General surgery recommended
robotic-assisted resection given its size and location as
concerning for obstruction. She underwent robotic-assisted
trans-gastric endomucosal mass resection followed by
harvest of the DIEP pedicle. Robotic-assisted harvest of
the pedicle added an additional 38 min to the case. Her
post-operative recovery was smooth and she was discharged
on post-operative day ten. 
Minimally invasive 

robotic-assisted harvest of 
the deep inferior epigastric 

perforator flap for 

autologous breast 

reconstruction 
eetings: Presented at the American Society of Reconstructive Mi- 
crosurgery in Palm Springs, CA January 2019 and the American As- 
sociation of Plastic Surgeons in Baltimore, MD April 2019. 
Patient two is a BRCA2 positive 60-year-old woman
who presented for bilateral autologous reconstruction and
was also offered a prophylactic robotic-assisted oophorec-
tomy by the gynecologic oncologist based on known
intra-abdominal adhesions. She underwent robotic-assisted
oophorectomy and harvest of the DIEP pedicle, which added
an additional 42 min to the case. She was discharged on
post-operative day two, per our standard ERAS protocol. 

Patient three is a BRCA2 positive 43-year-old woman
with left breast cancer who presented for bilateral autolo-
gous reconstruction. She was offered a prophylactic robotic-
assisted hysterectomy and bilateral salpingo-oophorectomy
by the gynecologic oncologist due to intra-abdominal ad-
hesions. She subsequently underwent robotic-assisted hys-
terectomy, bilateral salpingo-oophorectomy and DIEP pedi-
cle harvest that added an additional 52 min to the case. She
was discharged on post-operative day two. 

Patient four is a BRCA2 positive 44-year-old woman with
left breast cancer who presented for bilateral autologous
reconstruction and was offered concurrent robotic-assisted
hysterectomy and bilateral salpingo-oophorectomy due to
intra-abdominal adhesions (secondary to prior gastric sleeve
and cesarean section operations). She underwent robotic-
assisted hysterectomy, bilateral salpingo-oophorecomy and
DIEP pedicle harvest, which added an additional 48 min to
the case. She was discharged on post-operative day two. 

In these four cases we successfully performed robotic-
assisted DIEP flap harvests for bilateral breast reconstruc-
tion when it was already in use for concurrent abdominal
surgery. While the use of the robot did approximately double
the pedicle harvest time, as usual pedicle harvest takes 15–
20 min in the senior surgeon’s experience, we expect that
with increased experience this time should decrease. Addi-
tionally, no patient had any complication specifically related
to the use of the robotic system. 

With the introduction of any novel technique, there
are advantages and disadvantages that must be carefully
assessed for each patient and the surgeon must deter-
mine when it is appropriate to implement in practice.
The advantages of the robotic harvest include increased
surgical dexterity, 3D visualization, ergonomic design for
the operating surgeon, and motion scaling. The critique of
robotic-assisted surgery is whether there is a true benefit
to adding operative/robotic time, adding more expense
to the patient, increasing the utilization of resources, and
determining if this method is truly more effective than
conventional methods. Our group believes that robotic-
assisted surgery is not indicated for all bilateral free flap
procedures, but there are specific circumstances where
robotic-assisted DIEP harvest is advantageous for the pa-
tient. In all of our cases there was a robotic procedure
already being performed at the time of surgery; thus, when
combined in this way there is no additional time needed
for robot setup and no additional utilization of resources.
As robotic-assisted surgery becomes more widespread in
abdominal surgery, it is another tool that the reconstructive
microsurgeon in partnership with a minimally invasive

http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjps.2020.08.106&domain=pdf
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Figure 1 Demonstration of robot positioning after intra-abdominal portion of the procedure has been completed and the DIEP 
flap has been elevated. The supraumbilical trocar is used for the Maryland-tip Ligasure, the suprapubic trocar is used for a second 
Maryland dissector, and the third trocar is used for the camera. 
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obotic surgeon may utilize to enable a minimally invasive 
pproach for DIEP harvest Figure 1 . 
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Figure 1 The complete harvest of free composite fibular os- 
teocutaneous flap based on half-circumferential fibula with 
multiple (3) segments. 
F: Fibula 
Black arrow: Peroneal a. & v. 
Black arrowhead: Arcuate aa. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dear Sir, 

Complex foot injuries are usually the result of high-
energy trauma, and characterized by open fractures or com-
minution of the tarsometatarsal complex, compromise of
soft tissues and skin defects. The free fibular osteocuta-
neous flap is widely used to repair these defects because
of its accessibility, composition of cortical bone and well-
vascularized skin. 1 Recently, possible complications have
been documented, including pain, reduced muscle strength,
claw toe, ankle instability, limited range of motion (ROM)
of the ankle, contracture of the flexor hallucis longus mus-
cle, and tibial stress fracture. 2-4 Then, we have introduced a
modified flap technique based on half circumferential fibula
with multiple segments. Here, we mainly describe the sur-
gical technique and evaluate the postoperative outcome. 

According to the size of the foot skin defect, a lateral
crural flap, nourished by the cutaneous branches of the per-
oneal vessels, was first dissociated, and the vessels were
carefully protected. The flap was rolled backward to expose
the lateral side of the fibula. A half-circumferential fibula
measuring 5 −15 cm was osteotomized by a mini-pendulum
saw from the posteromedial part of the middle fibula lon-
gitudinally, whereas the anterolateral fibula was left intact
to maintain the fibular longitudinal integrality ( Figure 1 ).
A small bone chisel was inserted into the sawn bone space
and pressed down to pry open the posterior cortex of the
fibula to expose the medial periosteum. The operation suc-
cessfully separated the posteromedial segment of the fibu-
lar cortex from the fibular body. The medial periosteum of
the fibula was cut open, and the peroneal vessels and half
fibular flap were removed together. The peroneal artery and
vein accompanying the harvested fibula were protected for
the coming vascular anastomosis of the free composite flap.
The harvested half-circumferential fibula was then care-
fully sectioned into 2 or 3 segments, leaving the periosteum
and nutrient peroneal vessels intact ( Figure 1 ). The fibu-
lar body left in the donor bone and the harvested segments
had their own separate blood circulations (observed for at
least 30 min in vivo). We cut the periosteum and removed
each fibular segment and the skin paddle. The harvested
skin paddle was designed parallel to the longitudinal fibu-
lar axis, with the same dimensions as the skin defect on the
dorsum of the injured foot. After hemostasis, the donor site
was closed or recovered by grafted skin. The harvest of the
free composite fibular osteocutaneous flap based on a half-
circumferential fibula with multiple segments was finished
( Figure 1 ). 
Modified technique of free 

composite osteocutaneous 

flap based on 

half-circumferential fibula 

with multiple segments 
The fibular segments were grafted into the defect sites
of the metatarsal bones to preserve the corresponding toes
or assembled into the forefoot defect site ( Figure 2 ). Ap-
propriate gaps between the adjacent segments were cre-
ated to avoid kinking of the peroneal vessels and facili-
tate proper orientation of the bone segments. If necessary
a small amount of the middle fibular segment was aban-
doned to prevent tearing the peroneal periosteum. The fibu-
lar segments were fixed between the intermediate and lat-
eral cuneiform proximally and the residual metatarsals or
proximal phalanges distally. Bone fixation was performed
with Kirschner wires under direct vision to avoid any damage
to the pedicle of the flap. The peroneal artery and accom-
panying veins were microanastomosed end-to-end with the
dorsalis pedis vessels and one branch of the greater saphe-
nous vein, respectively. The greater saphenous was grafted
to form vessels bridges if necessary. Upon completion of the
anastomoses, a continuous intravenous pumping of heparin
saline was administered. The skin paddle was inset and su-
tured on the dorsum of the foot. 

Reconstructions were achieved in a series of five pa-
tients ( Table 1 ). The follow-up period was 9–22 months. At
donor site, there was no obvious decrease in the Ameri-
can Orthopaedic Foot and Ankle Society score, ROM, sta-
bility and strength of the ankle. And the function score
and radiographic examination at recipient site weresatis-
fied ( Tables 2,3 ). The half-fibular graft with its good blood
supply could heal well. 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjps.2020.10.023&domain=pdf
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Table 1 The patient characteristics and surgical data. 

Case Gender/ Age Recipient side Donor side Comorbidities Bone defect site Skin flap 
(cm x cm) 

Skin graft 
for donor 

Fibular length 
harvested (cm) 

Number of 
segments ∗

Sites fibula connected 

1 F/45 L L (ipsilateral) Multiple MP 
fracture, MPJ 
luxation, and 
LTMPJ 
missing 

3rd, 4th and 5th 
metatarsals 

15 × 9 Yes 15 3 Cuneiform, MP bones 

2 M/48 L L (ipsilateral) HTMPJ luxation 2nd and 3rd 
metatarsals 

11 × 3.5 No 12 2 Cuneiform, MP bones 

3 M/40 R L (contralateral) Multiple MP 
fracture 

Forefoot 13 × 9 Yes 8 3 Metatarsals 

4 M/42 L L (ipsilateral) Lisfranc injury, 
LTMPJ 
luxation 

2nd metatarsal 10 × 5 No 5 1 Cuneiform, MP bones 

5 M/44 R R (ipsilateral) Multiple MP 
fracture 

1st and 2nd 
metatarsals 

16 × 12.5 Yes 15 3 Cuneiform, MP bones 

∗ Number of segments osteotomized of the fibula harvested; MP (J); metatarsophalangeal (joint); H/LTMPJ, hallux/lesser toe metatarsophalangeal joint. 

Table 2 Evaluation of the foot and ankle in recipient sites. 

Case Complication Revision Follow-up Appearance AOFAS score PES Radiology examination 

(months) Bulky flap/scar AH MF HMI LTMI Location Bony union 

1 1. Venous crisis 
2. Hematoma 

1. Exploration 
2. Clearance 

22 + / − 95 94 93 − 4 Good Excellent 

2 Delayed healing Dressing change 15 −/ + 90 89 89 80 1 Excellent Excellent 
3 None None 11 −/ − 96 99 97 97 5 Fair Good 
4 Dehiscence Dressing change 10 −/ + 94 96 94 50 1 Excellent Good 
5 None None 9 + / − 96 98 95 − 4 Excellent Fair 

AH, ankle-hindfoot; MF, midfoot; HMI, hallux metatarsophalangeal-interphalangeal; LTMI, lesser toe metatarsophalangeal-interphalangeal. 
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Table 3 Evaluation of the foot and ankle in donor sites. 

Case Radiology Great toe Ankle joint Nervous examination 

Fibula Ankle Stability Strength-MS/ROM(D) Footdrop 
/claw toe 

Sensory 
limitations Sign ∗ OP OA W/DF HFA RST CAD PF&DF IV&EV 

1 − slight − −/y yes − − 5/40 5/10 5/30 5/10 −/ − SPN 

2 − − − −/y yes − − 4/35 4/10 4/15 4/5 −/ − −
3 − + − −/y yes − − 5/50 5/0 5/30 5/10 −/ − −
4 − + − −/y yes − − 5/50 5/0 5/13 5/8 −/ − −
5 − + − −/y yes − − 5/45 5/0 5/10 5/10 −/ − −
Sign ∗, osteonecrosis or fracture; OP, osteoporosis; OA, osteoarthritis; W/DF, weakness/dorsiflexion; HFA, hindfoot alignment; RST, rota- 
tional stress test; CAD, clinical anterior drawer; MS, muscle strength; PF&DF, plantar flexion & dorsiflexion; IV&EV, inversion & eversion. 

Figure 2 Insetting and fixation of the free composite fibular osteocutaneous flap based on half-circumferential fibula with 3 
segments using k-wires. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Modified technique of free composite osteocutaneous
flap is mainly based on the harvest of posteromedial half-
circumferential fibula cut longitudinally from the fibular
body, which keeps the nutrient peroneal artery and arcu-
ate arteries intact in the graft. Meanwhile, in the donor
the integrity of the fibular shaft is preserved. It could still
play an important role in its original function, for exam-
ple, a rigid bone in load transfer, 2 , 3 a site of origin for at-
tachments of the muscle groups, 2 and the axial translation
for maintaining ankle stability. 4 , 5 Furthermore, the half-
circumferential fibula is a better match to most recipient
metatarsal bones. For patients with forefoot or midfoot de-
fects, the modified technique has proven to be a success-
ful surgical method, which could not eliminate all compli-
cations but decrease them greatly. This procedure offers
an alternative to reconstructive surgery with functional and
appearance restoration of the foot, hand and other salvage
surgeries. 
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assessment and treatment on the 2019 mission. 

Table 1 Triage questions asked to all patients on remote 
follow-up. 

1 Are you happy with the outcome of your surgery? 
YES/NO 

If NO, why not? 
2 Have you had to attend hospital/doctor after 

leaving the charity? YES/NO 

If YES, why? And what treatment did you receive? 
3 Do you have any: pain, difficulty eating, difficulty 

sleeping, difficulty breathing? 
4 Are these symptoms new or worse following 

surgery? 
5 Are you back at work or school now? 
6 Do you have any questions for the Project Harar 
ear Sir, 

ntroduction 

uccessful patient follow-up after short-term surgical mis- 
ions (STSM) in Africa is challenging, reflected by a paucity 
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martphones can be used for 

atient follow-up after a 

urgical mission treating 

omplex head and neck 

isfigurement in Ethiopia: 
esults from a prospective 

ilot study 
his paper has been accepted for podium presentation at the 
AOMS Annual Scientific Meeting 2020 (London, UK) and the 
merican Society of Plastic Surgeons Annual Meeting 2020 (San 
rancisco, USA). 
f publications detailing long-term outcomes for patients 
reated on these missions. 1 Common barriers include addi- 
ional costs, lack of telephone contact with patients after
ischarge and the extensive distances involved. 
Project Harar is a non-government organisation that 

reats complex head and neck pathology on an annual STSM
n Ethiopia. Patients from isolated parts of Ethiopia present
ith soft tissue or bony disfigurement secondary to tumours,
oma ( Cancrum oris ), trauma or burns. Yearly around 30 ex-
ert international volunteers assist local Ethiopian surgeons 
o help restore form and function for patients with the most
hallenging pathology. 
Traditionally, Project Harar has followed-up patients who 

nderwent major surgery or those with post-operative is- 
ues flagged up by local officials. 
This study aimed to establish if smartphones can be used

s a low-cost, reliable method of patient follow-up after
ischarge from an annual STSM in Ethiopia. 

ethods 

his prospective pilot study was conducted in rural Ethiopia.
n December 2018, ten months following the annual Project
arar STSM, a multidisciplinary team of charity health pro-
essionals selected and consented 24 patients (from a pos-
ible 49) for follow-up using smartphones. A timeline of the
tudy is summarised in Figure 1 . The cohort selected pur-
osefully included a range of ages, pathologies, operation 
ypes and locations across Ethiopia. In January 2019, charity
eld workers already looking for new patients for the 2019
ission followed-up these 24 patients discharged from the 
018 mission in their assigned regions. Field workers acted
s intermediates and have some basic medical background 
social workers, nurses and administrative staff). 
Anteroposterior, lateral and intra-oral (if relevant) 

hotographs were taken using smartphones and six triage 
uestions ( Table 1 ) asked to screen for post-operative
ssues. Patients provided written consent for the use of
hotographs. Patient data was de-identified and sent from 

ncrypted storage devices via a secure file-sharing platform 

o the charity lead, who selected patients requiring further
team? 
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End of 
complex 
surgical 
mission

March 2018

Dec 2018
Patients 

selected for 
pilot 

triage/follow-
up

Jan 2019
Two week 

remote follow-
up period

(field workers)

Feb - March 
2019

Start of 
complex 
surgical 

mission 2019

Patients 
highlighted via 

triage and 
brought to 

Addis Ababa 
for review
Feb 2019

Figure 1 Time line of events for prospective smart phone follow-up protocol. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Additionally, all patients on the 2019 STSM were asked
if they had a smartphone capable of taking and sending a
picture message for follow-up. 

Results 

Seventy-nine percent (19/24) of patients were successfully
followed up. Five patients were not locatable after dis-
charge. Patient age range was 9–40 years (mean 23). The
most common pathologies were neurofibromatosis, noma,
ankylosis and benign tumours. Surgical procedures were
categorised according to Marck et al., 2 with 58% ( n = 11)
‘simple’ (skin grafts, local flaps, debulking), and 42% ‘com-
plex’ (hemimandibulectomy with rib graft reconstruction,
submental flaps) procedures. 

Ninety-five percent ( n = 18) of patients were happy with
their surgical outcome at ten months. One patient with
neurofibromatosis was unhappy, reporting increased eye
swelling post-operatively. Twenty-one percent ( n = 4) had
sought medical attention post-operatively: three for wound
infections, and one for eye-discomfort. Nine patients re-
ported no functional issues whilst others reported pain
( n = 9) and difficulty eating ( n = 3). Ninety-five percent
( n = 18) had returned to work or school. Six complications
(31.5%) were detected and these patients managed on the
2019 mission. 

Photographs were taken for 95% ( n = 18) of patients.
Photographs alone enabled detection of nasal recon-
struction breakdown after bilateral v-y advancements,
ectropion after submental flap to cheek and orocutaneous
fistula ( n = 2). The remaining complications were detected
through screening questions. Complications detected were
confirmed through face-to-face follow-up. 

All patients from the 2019 complex surgical mission were
asked whether they had a smartphone capable of taking
and sending photographs, of which 23% (13/56) did. Due
to logistical difficulties including poor internet access and
limited smartphone storage, no patients were identified
who could reliably send post-operative photographs for
remote follow-up. 

Discussion 

This pilot study highlights that smartphone technology can
be used for reliable, low-cost follow-up for the majority of
patients after discharge from an annual head and neck STSM
in Ethiopia. Using photographs and triage questions we suc-
cessfully identified six patients (31.5%) with complications
that required further management and discharged the re-
mainder without unnecessary return to Addis Ababa (up to
1000 km from the furthest patient). 

A uro-gynecological and cleft charity used telephones
for conversational follow-up (without photographs or triage
in-person) and achieved follow-up rates of 51% and 54%,
respectively. 3 , 4 A large cleft charity highlighted the benefit
of post-operative photographs in evaluating outcomes and
identifying complications. 5 

Following encouraging results from this pilot study we
have expanded to include all patients operated on during
the 2019 Project Harar mission. We have been able to re-
motely triage all 2019 patients thanks to drivers physically
going to locate patients in their villages if uncontactable. 

Conclusion 

We present a successful, low-cost pilot study using smart-
phones to follow-up patients after an annual reconstructive
mission in Ethiopia. This process is ideally suited for small
to medium sized charities operating in low- and middle-
income countries that struggle with longer-term follow-up
and will continue to be refined and used by Project Harar
going forward. 
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ear Sir, 

I read with enthusiasm the article by Baldwin on “The his-
orical relationship between art and plastic surgery: Is this
elationship still relevant to the modern plastic surgeon?”
his highlighted the role artists have played in the devel-
pment of plastic surgery, and touched upon contemporary 
vidence of plastic surgeons continuing to engage with the
reative arts. 1 Correspondence by Sepehripour and Hender- 
on contributed to this latter point by describing their inter-
sting research auditing the drawings of 30 plastic surgery
rainees before and after drawing tips were provided by the
uthors. 2 They found this simple intervention produced an 
ncrease in an art teacher’s estimation of the age of the per-
on producing the drawing, offering preliminary evidence 
hat even a single session of tailored feedback can improve
rawing skills. While certainly encouraging, I would caveat 
his with a note that increased drawing ability does not nec-
ssarily imply increased communication of the intended in- 
ormation. 
Expanding further upon current evidence supporting 

odern surgical engagement with drawing, my team and I
urveyed 210 adult general surgery patients regarding the 
aterials they were provided to support making an in-
ormed decision about whether or not to undergo surgery.
ur patients found their surgeons’ schematic drawings, 
hich were subjectively crude, to be just as valuable as
ther visual resources that were provided, such as radiology
maging and professional illustrations in leaflets. 3 This pro- 
ides evidence that the subjective quality of a drawing (as
ight be judged by detail or accuracy) does not necessarily
orrelate with its clinical utility to patients. This study also
emonstrated that the provision of all forms of visual media
as of greater utility to patients undergoing moderate and
omplex operations, than those undergoing simple ones like 
 hernia repair. 
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Figure 1 Medical illustrations of anastamotic connections of the plantar foot, pertinent for assessing microsurgical reconstruction 
options. 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In a survey collecting the professional opinions of 100
NHS surgeons, one plastic surgeon commented that “no
drawing with illegible words in an op note are not just
unattractive, they can be dangerous too ” reinforcing the
role of drawing as complementary rather than an alterna-
tive form of communication upon which to rely. 4 Surgeons
reported that drawing was valuable when communicating
with other surgeons, allied professionals such as physiother-
apists, with patients, and indeed with themselves for future
reference in operative and clinic notes. Some surgeons used
their patient’s skin as a canvas, drawing the shape, size, and
location of scars that would result from planned surgery.
Respondents valued their peers’ drawings which used shad-
ing to show depth, and perspective to separate structures
and indicate three-dimensional form. However, several re-
ported difficulty creating these effects and 71% expressed
they would appreciate formal training in drawing skills. This
further evidences that drawing techniques are valued within
the modern day profession, and that there is demand for
further education. 

As a medical illustrator with an interest in plastic surgery,
I contribute to the field with art supporting research and
education ( Figures 1 and 2 ). 5 While the imaging technolo-
gies available have evolved to capture precise information
rapidly and with ease (e.g. with photography or radiology),
the need for illustration persists. Removing unnecessary or
distracting details, and accentuating the important differ-
ences (such as between vein, artery, nerve, and lymphatic
tissues) are cognitive decisions which guide the design of in-
formative art ( Figure 2 ). The expert surgeon sees their op-
erative field differently to the medical student or patient;
they know what information is relevant, and can identify
subtle differences more clearly. In altering the reality of
what a camera might capture, illustration can communicate
this ‘experts eye’ in a simpler and more memorable way. Fu-
ture study of drawings or other visual media used in plastic
surgery might consider evaluating the effectiveness of com-
munication with a validated comprehension measure such
as the Quality of Informed Consent (QuIC). 

Vision is a key human sense used from birth to absorb
information from the world around us. Indeed it is a cause
for concern if children do not use drawing implements to
create their first scribbles by 18 months, with reading and
writing milestones coming later. The earliest cave paintings
show that humans have been communicating with images
for around 40,000 years. The ability to create and interpret
visuals is therefore a universal skill we have been evolving
for most of our history, and more natural to us than the use
of written language which is only around 5000 years young
and needs to be taught. Being woven into the fabric of our
DNA, it is not surprising to find that plastic surgeons con-
tinue to gravitate towards art and drawing as a means of
communication. 

Despite playing a thriving role in the practice of plas-
tic surgery to the benefit of patients and peers; drawing
remains surprisingly understudied and absent from contem-
porary surgical curricula. I eagerly anticipate contributions
to research in this field, but don’t expect art and plastic
surgery to diverge any time soon. 
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Figure 2 Medical illustration of medial plantar artery flap options. 5 
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Table 1 Comparing training characteristics between general 
surgery and plastic surgery respondents. 

No. (%) p-value 

General 
Surgery 
( n = 73) 

Plastic 
Surgery 
( n = 40) 

Year in Training 
PGY-1 5 (6.8) 5 (12.5) NS 
PGY-2 11 (15.1) 4 (10.0) NS 
PGY-3 9 (12.3) 4 (10.0) NS 
PGY-4 11 (15.1) 2 (5.0) NS 
PGY-5 + 10 (13.7) 13 (32.5) 0.018 
Faculty 27 (37.0) 12 (30.0) NS 

Pursuing Fellowship 
Yes 40 (54.8) 22 (55.0) NS 
No 4 (5.5) 7 (17.5) NS 
Already completed 28 (38.4) 10 (25.0) NS 
Undecided 1 (1.4) 1 (2.5) NS 

Practice Setting 
Academia 55 (75.3) 25 (62.5) NS 
Private Practice 5 (6.8) 4 (10.0) NS 
Both 9 (12.3) 10 (25.0) NS 
Undecided 4 (5.5) 1 (2.5) NS 

Abbreviations: No., number; NS, not significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dear Sir, 

The comparison between the field of Plastic Surgery and
the esthetic and visual arts is frequently drawn and de-
bated, and has been cited across time from ancient liter-
ature to modern editorials. 1 , 2 Plastic surgeons, in particu-
lar, are known for their “esthetic eye” and artistic flair in
order to improve both cosmetic and functional outcomes.
Concepts common to the visual arts including symmetry,
proportion, line, balance, harmony, and dimensionality are
also deeply rooted in the principles of plastic surgery. 3 With
many historic and contemporary physicians in the field who
are either keen artists or appreciators of art, it is undeni-
able that an intimate relationship exists between art and
plastic surgery. 1 

Despite the historical portrayal of plastic surgeons as cre-
ative and aesthetically-inclined surgeons, a quantitative de-
scription of artistic interest, experience, and perspectives
in this cohort is lacking. This study characterizes the artistic
interest and training experience among plastic surgeons and
general surgeons and compares the extent of artistic train-
ing backgrounds and attitudes towards the value of artis-
tic training in surgery between plastic surgery and general
surgery. Artistic training 

General surgeons and plastic surgeons at all stages of
training in California academic institutions were surveyed.
Institutions were included if they had both an accredited
general surgery program and plastic surgery residency pro-
gram. A short survey on the subjective interest in the visual
arts, prior artistic experience and formal art training, such
as having a prior art degree, and utility of artistic train-
ing in the clinical setting for surgical trainees and faculty
was designed. Surveys were emailed to program directors
of respective residency programs to distribute within their
institutions. 

Overall, there was an institution response rate of 75.0%
( n = 6) and 100% ( n = 8) for general surgery and plastic
surgery, respectively. A total of 73 general surgery and 40
plastic surgery survey responses were included. There were
no significant differences between the two groups in base-
line training characteristics ( Table 1 ). 

A total of 34.2% of general surgery respondents ( n = 25)
and 40.0% of plastic surgery respondents ( n = 16) reported
receiving prior artistic training. Amongst the respondents
who received formal art training ( n = 41, 36.0%), no sig-
nificant differences were found between artistic training
backgrounds and timing between general surgery and plastic
surgery cohorts ( Table 2 ). The distribution of artistic media
pursued by the two cohorts were also largely similar. 

Both general and plastic surgeons rated overall artis-
tic interest highly and endorsed the frequent use of hand-
Is there a role for artistic 

training in surgery? A 

multi-institutional 
assessment of general 
surgeons and plastic 

surgeons 
drawn pictures to explain surgical procedures to patients.
However, plastic surgery trainees and faculty rated their
artistic abilities significantly higher compared to general
surgery trainees and faculty (mean 6.3 vs 5.2, respectively,
p = 0.014) ( Table 2 ). 

Of all the respondents, 48% of general surgeons and 65%
of plastic surgeons advocated for artistic training during res-
idency. The value of visual arts to surgical training was rated
7 out of 10 for both general and plastic surgeons ( Table 2 ). 

While there have been numerous editorials on this
topic, 1 , 2 to our knowledge, this is the first study to sys-
tematically evaluate artistic background in plastic surgery
trainees and faculty. Those who advocated for artistic train-
ing during residency mainly argued for its ability to improve
spatial awareness and hand-eye coordination/dexterity,
help explain procedures to patients, and be a therapeutic
role in burnout. The primary reasons for recommending
against artistic training was lack of time and the value
of operating and clinical skills training over art. Despite
this, most agreed that art training would improve wellness
and had some degree of technical value. Interestingly, re-
spondents from both general surgeons and plastic surgeons
believed art training was also beneficial in non-clinical as-
pects of surgery, such as writing book chapters and research
publications. Finally, some argued that art training should
be recommended but not mandatory, and other felt that
art training would be better utilized in the medical school
curriculum rather than residency. 

A recent survey of plastic surgery trainees by Sepehripour
and Patel found that over a quarter of their respondents
(26.9%) held formal art degrees and most of their respon-
dents regularly enjoyed art as a hobby. 4 The preponderance
of respondents also considered artistic skills to be impor-
tant in plastic surgery (57.7%), similar to our current study

http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjps.2020.10.047&domain=pdf
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Table 2 Comparing prior art training and artistic interest between general surgery and plastic surgery respondents. 

No. (%) p-value 

General Surgery ( n = 73) Plastic Surgery ( n = 40) 

Formal training in art 25 (34.2) 16 (40.0) NS 
Timing of training n = 25 n = 16 

Prior to high school 6 (24.0) 2 (12.5) NS 
High school 15 (60.0) 9 (56.3) NS 
College 7 (28.0) 6 (37.5) NS 
Medical school 2 (8.0) 0 (0.0) NS 

Length of training (years) n = 25 n = 16 
1–5 18 (72.0) 12 (75.0) NS 
6–10 5 (20.0) 3 (18.8) NS 
> 10 2 (8.0) 1 (6.3) NS 

Time dedicated to training (hours/week) n = 25 n = 16 
1–5 15 (60.0) 9 (56.3) NS 
6–10 7 (28.0) 4 (25.0) NS 
> 10 3 (12.0) 3 (18.8) NS 

Artistic media n = 25 n = 16 
Acrylics 8 (11.0) 5 (12.5) NS 
Ceramics 10 (13.7) 1 (2.5) NS 
Charcoal 10 (13.7) 8 (20.0) NS 
Oil 7 (9.6) 4 (10.0) NS 
Pastels 6 (8.2) 4 (10.0) NS 
Pencil 14 (19.2) 10 (25.0) NS 
Photography 9 (12.3) 7 (17.5) NS 
Sculpting 7 (9.6) 4 (10.0) NS 
Watercolor 12 (16.4) 4 (10.0) NS 
Other 7 (9.6) 7 (17.5) NS 

Interest in visual arts, mean ±SD 7.0 ± 2.0 7.6 ± 1.8 NS 
Artistic ability, mean ±SD 5.2 ± 2.4 6.3 ± 2.1 0.014 
Draw for counseling, mean ±SD 7.6 ± 1.8 7.1 ± 1.4 NS 
Consider art as hobby, n (%) 

Yes (currently) 14 (19.2) 13 (32.5) NS 
In the past 19 (26.0) 12 (30.0) NS 
Never 40 (54.8) 15 (37.5) NS 

Artistic value in surgery, mean ±SD 6.9 ± 2.3 7.0 ± 1.9 NS 
Recommend art training, n (%) 35 (47.3) 26 (65.0) NS 

Abbreviations: No., number; NS, not significant. 
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65.0%). However, most did not agree that trainees should 
e assessed in their artistic skills. 4 As such, it is important
or there to be a balance; while art may be beneficial to
urgeons, not all surgeons must be artists. In an editorial
y Swanson, a plastic surgeon with an interest in art, the
uthor argued that plastic surgeons must remember their 
edical and scientific foundation when considering the im- 
ortance of art to their practice. 1 , 5 Guneron et al. initiated
 trial of art classes for plastic surgery trainees and found
hat students improved their attention to detail and devel- 
ped a greater ability to predict surgical results. 3 Overall, 
hile there is value in incorporating artistic training in sur-
ical residency, it should not be done in lieu of clinical and
perative experience. 
N
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Dear Sir, 

Several studies have investigated commonalities among
plastic surgery chairpersons and program directors. Findings
have shown that the majority of plastic surgery chairper-
sons and program directors are male, completed fellowship
training, earned high h-index scores, and matriculated from
top medical schools. 1 However, exploration of these met-
rics among plastic surgery society presidents is limited, and
comparison of findings between these two avenues to lead-
ership remains to be discussed. The authors aim to provide
analysis for presidents of eight academic plastic surgery so-
cieties over 22 years to determine commonalities between
these leaders. 

Within this field, the eight largest societies include Amer-
ican Society of Plastic Surgery (ASPS), American Association
of Plastic Surgery (AAPS), Plastic Surgery Foundation (PSF),
Plastic Surgery Research Council (PSRC), American Society
References 

1. Baldwin AJ. The historical relationship between art and plastic
surgery: is this relationship still relevant to the modern plastic
surgeon? J Plast Reconstr Aesthetic Surg 2019; 72 (8):1436–47.
doi: 10.1016/j.bjps.2019.03.026 . 

2. Macionis V. History of plastic surgery: art, philosophy, and
rhinoplasty. J Plast Reconstr Aesthetic Surg 2018; 71 (7):1086–
92. doi: 10.1016/j.bjps.2018.03.001 . 

3. Guneron E, Kivrak N, Koyuncu S, Tuncer S, Uysal A. Aesthetic
surgery training: the role of art education. Aesthetic Surg J
2005; 25 (1):84–6. doi: 10.1016/j.asj.2004.10.003 . 

4. Sepehripour S, Patel AJK. Art, Artistry, and Plastic Surgery.
Plast Reconstr Surg 2012; 130 (4):638e–640e. doi: 10.1097/PRS.
0b013e318262f646 . 

5. Swanson E. The plastic surgeon: artist or scientist?
Plast Reconstr Surg 2013; 131 (1):182–3. doi: 10.1097/PRS.
0b013e318272a0f3 . 

Allison C. Hu
School of Medicine, University of California Irvine, Irvine,

CA 92617, USA

Beatrice J. Sun
Department of Surgery, Stanford University, Palo Alto, CA

94305, USA

Wendy K.Y. Ng
Division of Plastic Surgery, Children’s Hospital of Orange

County, Orange, CA 92868, USA
E-mail address: allisoh2@uci.edu (W.K.Y. Ng)

© 2020 British Association of Plastic, Reconstructive and Aesthetic 
Surgeons. Published by Elsevier Ltd. All rights reserved. 

https://doi.org/10.1016/j.bjps.2020.10.047 

Predicting a leader: 
Analyzing the presidents of 
plastic surgery societies 
for Aesthetic Plastic Surgery (ASAPS), American Society of
Reconstructive Microsurgery (ASRM), American Society of
Craniofacial Surgery (ASCFS), and American Society for Hand
Surgery (ASSH). 

Using available data from organization websites, pres-
idents and presidents-elect of societies with the largest
membership from 1999 to 2021 were identified. Informa-
tion regarding gender, training, certification, academic po-
sitions, and publication indices was collected. Measures
of research productivity, h-index, h-scopus index, and g-
index, were collected for each president utilizing the Sco-
pus database and Google Scholar. As the most representa-
tive measure of research productivity is controversial, age-
adjusted h- and g-indices were also calculated for each
president. Descriptive statistics, univariate analyses, and
multivariate logistic regression were performed. 

A total of 144 individuals across eight societies over 22
years (1999–2021) were included. Average age was 56.1
years at initial presidency, 59.5 at second presidency, and
57.0 for those who served a third presidency across soci-
eties. A statistically significant difference was found in age
( p < 0.001) between societies, with the highest age at pres-
idency within AAPS (63.8 years). 

Of 144 unique presidents, 134 (93.1%) were male, and
10 (6.9%) were female. There were three female presidents
each of ASPS and PSF, followed by two female presidents
of AAPS, and one female president each of ASRM and ASSH.
There was no statistically significant difference between the
age of presidents by gender (56.0 vs. 56.5 years; p > 0.8). 

Regarding medical school education, University of Michi-
gan produced the most society presidents (5; 4%) followed
by University of Toronto, Columbia University, and Washing-
ton University (4 each; 3%). The greatest number completed
residency through New York University programs (11; 7.6%),
followed by University of Michigan and Emory University (7
each; 5%). At least one fellowship was completed by 72
(50%) presidents, the greatest number of which were hand
(30; 21%) followed by craniofacial (16; 11.1%). Twenty-eight
(19.4%) presidents hold an additional degree. 

In examining research productivity, subgroup analysis
demonstrated higher average h-index for females as com-
pared to males in AAPS (48.5 vs 29.2), ASRM (42 vs 31.3),
and PSF (38.7 vs 28.7). ASPS and ASSH demonstrated an in-
verse relationship with lower h-scopus indices for females
as compared to males (4.3 vs 20.2; 20.0 vs 33.1). 

PSRC was found to have the highest average h-scopus
(34.4), h- (31.3), and g-(47) indices. ASCFS had the next
highest h- and g- indices at 27.3 and 46.5, respectively. Age-
adjusted h- and g-indices displayed a similar trend, with the
highest indices found in PSRC and ASCFS ( Table 1 ). 

Twenty presidents were elected to a second presidency,
and three presidents were elected to a third society presi-
dency. Age-adjusted h-index was a significant predictor for
subsequent presidency (wald 8.8; p = 0.03). The most com-
mon transition between inaugural and second presidency
was from PSRC to PSF. PSRC presidents were statistically
more likely to serve a second presidency, with eight PSRC
presidents serving a future presidency in another society ( p
< 0.001) ( Figure 1 ). 

Gender disparities within plastic surgery have received
significant attention in recent years. 2 , 3 As we found no over-
arching academic differences by gender, this suggests a dis-
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Figure 1 Flowsheet of individuals who achieved a second presidency. 

p
d
d
g
s
o
1
p  

p
t
a
a
r

a
n
c
t
p
e  

a  

i
h

p
p
c
i  

f
a

s
t

D

N

D

T

F

N

E

N

R

roportional representation of women with the required 
egree of academic success interested in pursuing presi- 
ency positions. As the proportion of female plastic sur- 
eons continues to increase, this may change. Women have 
een an increase in plastic surgery resident representation 
ver the past seven years, 4 and ASPS has experienced a 
20% increase in female membership since 2000. 3 Within 
lastic surgery, there is no observed difference in the pro-
ortion of males versus females pursuing fellowship, addi- 
ional research training, or other advanced degrees. 5 Thus, 
s women continue to become more equally represented in 
cademic plastic surgery, it is likely their lack of presidency 
epresentation will also change. 
Interestingly, the large disparity in h- and g-indices 

cross societies suggests that research productivity alone is 
ot necessarily predictive of achieving presidency of a so- 
iety. However, presidents of more than one society consis- 
ently had higher h- and g-indexes. For multiple presidency 
ositions, a stepwise progression is evident between soci- 
ties such as PSRC and PSF to be followed by ASPS, AAPS,
nd ASRM with the contrary being less common. These find-
ngs suggest that factors such as age and reputation likely 
ave a significant impact on candidate success. 
Analysis of past presidents of eight major societies in 

lastic surgery demonstrates great diversity in regards to 
edigree, academic position, and publication success. As 
onsiderable variation was found among the paths to pres- 
dency, it is evident no uniform blueprint is required to be
ollowed. As representation within plastic surgery diversifies 
nd accessibility to leadership positions broadens, mentor- 
Table 1 Publication success of society presidents. 

Society h-Scopus h-Index g-Index h-Age g-Age 

Overall 26.9375 23.938 39.625 6.194 9.618 
ASPS 17.800 16.700 25.800 4.300 6.100 
AAPS 31.929 26.714 45.571 6.500 10.786 
PSRC 34.348 31.261 47.043 8.435 14.652 
PSF 30.333 25.833 40.833 6.389 9.000 
ASSH 32.294 25.529 43.882 6.118 8.882 
ASAPS 14.182 14.636 30.318 4.591 7.318 
ASCFS 25.846 27.308 46.462 6.923 11.077 
ASRM 31.941 26.118 42.235 6.529 9.235 

 

 

 

 

 

 

 

 

 

hip and networking for individuals interested in achieving 
hese positions will be critical for success. 

eclaration of Competing Interest 

one. 

isclosures 

he authors have no disclosures to report. 

unding 

one. 

thical approval 

/A. 

eferences 

1. Wenzinger E, Weinstein B, Singh R, Reid CM, Suliman A, Her-
rera FA. Deconstructing a leader: an in-depth analysis of the
commonalities between plastic surgery chiefs and chairmen. 
Plast Reconstr Surg 2019; 144 (1):235–41 . 

2. Silva AK, Preminger A, Slezak S, Phillips LG, Johnson DJ. Melting
the plastic ceiling: overcoming obstacles to foster leadership in
women plastic surgeons. Plast Reconstr Surg 2016; 138 (3):721–
9 . 

3. Plana NM, Khouri KS, Motosko CC, et al. The evolving presence
of women in academic plastic surgery: a study of the past 40
years. Plast Reconstr Surg 2018; 141 (5):1304–10 . 

4. Reghunathan M, Parmeshwar N, Gallus KM, Gosman AA. Diver-
sity in plastic surgery: trends in minority representation among
applicants and residents. Plast Reconstr Surg 2019; 143 (3):940–
9 . 

5. Capek L, Edwards DE, Mackinnon SE. Plastic surgeons: a gender
comparison. Plast Reconstr Surg 1997; 99 (2):289–99 . 



906 Correspondence and Communications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dear Sir, 

The evolvement of plastic surgery is driven by surgical
and scientific progress, patient demand and perhaps most
importantly collaboration. 

We are lucky to be part of a specialty that attracts gifted,
innovative and ambitious surgeons worldwide. However, al-
though several more or less official international networks
for plastic surgeons have existed for some time, most of
these have been centred on research, on a narrow field of
plastic surgery or in other ways been difficult to access for
trainees and junior consultants. Additionally, in some coun-
tries plastic surgery is still a small specialty, contributing to
a potentially isolated position for trainees in their training
hospitals. 

Curiosity, the longing for a sense of community as well as
for the benefits of international collaboration around train-
ing and research drove a couple of European trainees to
found what was to become ICOPLAST Trainees Europe in
2016. What started as a small group of enthusiasts was soon
given the chance to prosper when the international confed-
eration took us under its wings. 

The International Confederation of Societies of Plastic
Surgery (ICOPLAST) was established to be a transparent,
dynamic, and proactive confederation. 1 More than 25,000
plastic surgeons across five continents are represented in
ICOPLAST through its 60 national member societies. 2 

The trainee part of the organisation originated in Eu-
rope, as described above, and has grown quickly in the
last two years. The ICOPLAST Trainees Europe group is now
organised by a committee of national delegates from the
18 participating countries. Delegates share information,
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ICOPLAST trainees Europe: 
Uniting plastic surgery 

trainees around training, 
research and sustainability 
questions, activities and plans to and from their national
trainees. The trainee group communicates through a web-
site, social media accounts, and a WhatsApp group with
over 250 members. 

In September 2019 we organised our first international
trainee meeting in Amsterdam, the Netherlands. The
meeting was by and for trainees, financially supported by
ICOPLAST and national societies. Six months before the
meeting, a survey was sent out to all connected European
trainees to determine what subjects and areas the partici-
pants wanted to see covered, and the meeting was planned
according to the results. 

The theme of the meeting became ‘What Works Well’.
The program consisted of three daytime sessions on the top-
ics of research, training and sustainability, each with mul-
tiple speakers from different countries and backgrounds. It
is worth noting that with sustainability, we refer to the sus-
tainability of the world’s finite resources as well as to the
sustainability of the physical and mental health of the in-
dividual surgeon in an ever-demanding health care environ-
ment. 

The meeting was set in the informal atmosphere of a
renovated university building. The success of and enthusi-
asm during this meeting culminated in the jointly formed
mission statement of the trainee group; To encourage, fa-
cilitate and initiate international collaboration in training,
research, and sustainability. This is well in line with the
principal objective of ICOPLAST, which is to support commu-
nication and collaboration between plastic surgeons world-
wide. 1 

Since the inaugural meeting in Amsterdam, the European
trainee group has grown across more countries, and the
WhatsApp group as well as the website including its fel-
lowship database are now well-visited platforms for young
consultants and trainees when it comes to research and
education in particular. The use of apps and social media
has facilitated getting in touch with like-minded people
worldwide. We encourage and facilitate international re-
search collaborations, for example with the Reconstructive
Surgery Trials Network (RSTN) and Plastic Surgery Trainees
Association UK (PLASTA UK). Members of our trainee group
have been highly active in the formation of the newly
launched journal club podcast in collaboration with JPRAS
and PLASTA, as well as in the recurring educational we-
binars by ICOPLAST. In the survey conducted in 2019 we
asked what European trainees want to get out of ICOPLAST
Trainees. A fellowship database and a calendar of events
were rated highest among the respondents (92.3%), which
is why our focus in the last year has been to further develop
these areas in the new ICOPLAST website. 

Plans are now being made for our next European trainee
event in 2021, focusing once again on working towards our
mission of fostering collaboration in research, training and
sustainability within the field of plastic surgery. 

We believe the power of our trainee group lies in our
straight-forward, easy-access communication channels, and
our non-hierarchical collaboration as a group. Everybody is
welcome and the floor is open for all who want to reach out
and have a say, or ask for assistance. It is our hope that this
sense of community and collaboration will be sustained and
grow in the future, not only in the European trainee group
but in the fast-growing other continental trainee groups. 
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We encourage trainees around Europe who want to take 
art of a warm and encouraging international plastic surgery 
ommunity to contact us at ICOPLAST Trainees EU (Face- 
ook), @icoplast_trainees (Instagram), or @plasticstrainee 
Twitter). 
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ear Sir, 

The products discussed in the present study are investi-
ational and are not approved by the FDA for any purpose. 
Solar elastosis is considered the pathognomonic charac- 

eristic of photodamage. This term refers to the degener-
tion of the elastic network of the dermis, which devel-
ps thick, tortuous, and dysfunctional elastic fibers in re-
ponse to chronic UV damage. 1 Recently, Sachs et al. 2 clas-
ified photoaging into two subtypes. In their comparative 
tudy, hypertrophic photoaging was characterized by an in- 
reased visually assessed skin thickness, increased sallow- 
ess, and pronounced elastosis, while atrophic photoaging 
resented with moderate to severe telangiectasia, redness, 
nd increased susceptibility for skin cancers (see Figure 1 ). 2 

nterestingly, solar elastosis was not found to be prevalent
or severe in patients with atrophic photoaging. 
The existence of at least two photoaging subtypes is also

upported by the distinction of erythematotelangiectatic 
osacea and telangiectatic photoaging as two different en- 
ities. In 2015, Helfrich et al. 3 recruited patients fulfilling
osacea criteria and separated them based on the degree of
acial flushing and the persistence of facial erythema. Pa-
ients with visible telangiectasia but mild flushing were ob-
erved to have classic photoaging characteristics, such as 
acial wrinkling and dyspigmentation, fitting the authors’ 
riteria of telangiectatic photoaging. 3 Additionally, these 
atients were found to have less mast cell activation and a
ower degree of metalloproteinase remodeling of the extra- 
ellular matrix. 3 Due to the similarities with Sachs and col-
eagues’ 2 description of atrophic photoaging, it is therefore 
ossible that telangiectatic photoaging and atrophic pho- 
oaging are, in fact, the same cutaneous disorder. 
The ability of stem cells to treat dermatologic conditions

s a topic of increasing interest. Studies have shown that
he favorable results obtained with stem cell photoaging 
reatment are presumably a result of their paracrine actions
n dermal fibroblasts through increased collagen deposition 
ia increased synthesis and decreased metalloproteinase ac- 
ivity, 1 and an increase in elastin-degrading enzymes (see 
igure 2 ). 4 A recent study by Charles-de-Sá et al. 1 treated
atients with clinical and histologic characteristics of hyper- 
rophic photoaging with autologous adipose-derived stem 

ells, finding a complete reversal of solar elastosis. These
E-mail address: nnoordzij@gmail.com (N.A. Noordzij) 
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The emerging need to 

haracterize the effects of 
dipose-derived stem cells 

n atrophic photoaging”
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Figure 1 A) People with Fitzpatrick types 3 and 4 are more prone to developing the hypertrophic subtype of photoaging, char- 
acterized by more pronounced wrinkles, thicker skin, sallowness (skin yellowing) and more severe solar elastosis in response to 
chronic UV exposure. B) People with Fitzpatrick types 1 and 2 develop moderate to severe telangiectasia, redness, and skin cancer. 
Although there might also be solar elastosis histologically, it is not as severe as in the hypertrophic subtype, and most of the elastic 
fibers preserve their normal architecture. Created with BioRender.com. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

findings support the proposed mechanism of action of these
cells to treat the hypertrophic subtype of photoaging. 

In addition to the remodeling effects of adipose-derived
stem cells in the extracellular matrix, it has been previously
shown that these cells favor a proangiogenic environment. 5 

Considering this, the recognition of atrophic photoaging as a
subtype lacking a substantial elastotic component and char-
acterized by telangiectasia, redness, and flushing, there-
fore, questions the efficacy of adipose-derived stem cells
for its treatment. Although collagen imbalance is most likely
also involved in its pathogenesis, the presence of a substan-
tial vascular component in atrophic photoaging raises con-
cerns for the worsening of the pathology in the case of an
increase in proangiogenic growth factors. 

Basic science studies and trials using adipose-derived
stem cells have focused mainly on the treatment of so-
lar elastosis. In the context of hypertrophic photoaging-
oriented research and treatment, further study of the
molecular and genetic dissimilarities between the two pho-
toaging subtypes and the effects of adipose-derived stem
cells in the less studied atrophic photoaging is utterly essen-
tial to provide appropriate and safe treatment for patients
falling in this category. 
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Figure 2 Adipose-derived stem cells secrete, among others, platelet-derived growth factor, basic fibroblast growth factors, ker- 
atinocyte growth factor, transforming growth factor beta 1 and 2, hepatocyte growth factor, and vascular endothelial growth 
factor. Activation of fibroblast promotes up-regulation of types 1 and 3 collagen mRNA and elastin-degrading enzymes cathepsin 
K and metalloproteinase 12, along with down-regulation of metalloproteinase 1 mRNA. Additionally, adipose-derived stem cells 
promote vascular formation via angiogenesis and vasculogenesis. Created with BioRender.com. 
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ear Sir, 

Patient safety remains a fundamental issue in aesthetic 
urgery. Hippocrates’ dictum, primum non nocere – “first, 
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afety in aesthetic surgery –
re we adhering to national 
uidelines? 
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do no harm" – remains especially relevant in aesthetic
surgery, where harm can include morbidity and mortality
for patients and litigious repercussions for the provider. In
a bid to improve standards and safeguard patients, Profes-
sor Sir Bruce Keogh led the UK’s Department of Health and
Social Care (DHSC) ‘ Review of the Regulation of Cosmetic
Interventions’ , published in 2013. 1 The same year, we per-
formed a national audit of the UK’s top 50 Google ranked
aesthetic surgery providers against these DHSC guidelines
and found sub-optimal levels of compliance, albeit these
were suggested guidelines and not government policy. 2 The
British Association of Aesthetic Plastic Surgeons (BAAPS) in-
cluded our findings in their 2013 national media campaign
for safer aesthetic surgery. 3 More recently, the Royal Col-
lege of Surgeons (RCS) of England published the ‘ Profes-
sional Standards for Cosmetic Surgery ’, with reference to
the 2013 DHSC review and relevant General Medical Council
standards. 4 Here, we have conducted a national re-audit of
clinical and marketing practices in aesthetic surgery, mir-
roring our original methodology, to close the audit loop and
quantify current clinical practice. 

Our methodology was chosen to mimic the internet-
based route many patients use when seeking information on
a provider. By entering the search terms “cosmetic surgery
UK” into Google, we identified the top 50 ranked cosmetic
surgery providers based in the UK in our re-audit. Non-UK
based providers and irrelevant websites were excluded.
We assessed compliance against the following national
recommendations ( Table 1 ) 1,2 : 

Data were sought from the providers’ websites in the first
instance. Where data were unavailable online, telephone
calls were made to the providers to clarify missing informa-
tion as far as possible. Ethical approval was not required as
data were within the public domain. Pearson’s Chi-squared
test was used to assess actual compliance against a desired
100% compliance with national recommendations, as well
as improvement in 2020 versus 2013 data. 

Our search was executed on 21st September 2020. From
the top 50 Google ranked aesthetic surgery providers in
the UK, 37 (74%) were companies while 13 (26%) were
independent plastic surgeons. Of the 50 websites, data
were obtained for parameters 1 and 2 ( n = 49), param-
eter 3 and 4 ( n = 47) and parameter 5 ( n = 42). Reasons
for data unavailability included insufficient information
from the website, failure to establish telephone contact,
call handlers unable to confirm all requested information
and/or COVID-19 restrictions impairing the provision of full
information at present. 

The 2020 re-audit results were compared to our 2013 ini-
tial audit ( Figure 1 ). Mean compliance across all parameters
was 78%, representing a statistically significant improve-
ment of 16% compared to 2013 data (Chi-squared test;
p = 0.0001). Compliance for the fourth parameter – restrict-
ing time-sensitive promotional deals – reached near optimal
compliance of 96% (Chi-squared test; p = 0.17), whereas
compliance for the other four parameters remained
sub-optimal against a desired rate of 100% compliance
(Chi-squared test; p < 0.01). 

Initial consultations were offered with non-surgeons by
seven providers (14%), including “patient coordinators” and
“patient advisors”. Nineteen providers (39%) offered free
virtual consultation followed by paid face-to-face consulta-
tions. Promotional deals were offered by sixteen providers
(33%), of which two were time-sensitive (4%). Examples of
promotional deals included package deals (e.g. “wedding
bridal package”), student discounts, NHS discounts, armed
forces discounts and “refer a friend” vouchers. It was en-
couraging to see that the NHS Choices website 5 appeared
as the first Google search result – a government resource
providing balanced information for potential patients. 

Overall, our re-audit demonstrated significant improve-
ment in compliance with national DHSC guidelines, albeit
suboptimal compliance persists. Significant national inter-
ventions since our initial audit included national media
campaigns led by BAAPS 3 and the publication of the RCS
England’s Professional Standards for Cosmetic Surgery . 4 

We observed a seven-year interval for our re-audit to
avoid prematurely recording an artificially high compliance
rate immediately following these interventions due to the
Hawthorne effect. 

There may be reasonable explanations as to why some
guidelines were not observed by all. The recommended
nominal consultation fee is intended to avoid the patient
feeling pressure to proceed with the operation, however
some providers may feel uncomfortable charging this fee.
Larger providers may be unable to offer all initial consulta-
tions with the operating surgeon due to their scale and logis-
tics, but may arrange this in a later consultation. However,
enticing promotions, particularly time sensitive promotions
requiring an early down payment or deposit, may lead
patients to rush decisions without adequate opportunity
to fully consider the risks and benefits of the procedure.
Government level initiatives are recommended to maximise
patient safety. Ultimately, the patient’s safety and wellbe-
ing must remain at the heart of all decisions in aesthetic
surgery, particularly in this current era of COVID-19. 
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Figure 1 Compliance with national aesthetic surgery clinical and marketing guidelines: 2020 versus 2013 data. 
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ear Sir, 

Rhinoplasty and rhinoseptoplasty are very commonand 
omplex surgical procedures whereas the nose plays an im-
ortant functional role in breathing and an aesthetic role
n the mid face. 1 , 2 Nasal septum deviations are the most
ommon ones amongst nasal diseases and they are the main
ause of nasal obstruction. 1 Surgical treatment is used to
x the anatomical deformities and to improve the declined
asal functions by preserving the mucosa, bone and carti-
age structures as much as possible. 3 A preoperative diag-
osis and planning the surgical steps are very important.
ach feature of the nasal anatomy must be analysed includ-
ng the shape and strength of the lower lateral cartilages,
he thickness and features of the skin and of the septal mu-
osa, the overall columellar length, the anterior septal an-
le, the size and position of the nasal spine and premaxilla.
he final aesthetic and functional results depends on sur-
ical manoeuvres that should be performed harmoniously. 
everal techniques and surgical instruments were described 
o perform the septal mucosal lining dissection,and the sep-
al incisions.the treatment should be individualized and the 
urgical procedures adapted to anatomical variants. The 
im of this paper technical note is to describe a new in-
2020 British Association of Plastic, Reconstructive and Aesthetic 
urgeons. Published by Elsevier Ltd. All rights reserved. 
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Figure 1 Modified Heidemann spatula showing two ends. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Detachment of the septal perichondrium with both 
sides of modified Heidemann spatula. 

 

 

 

 

 

 

strument used to perform the septal dissection and septal
remodelling during septoplasty and rhinoseptoplasty: modi-
fied Heidemann spatula. 4 

Material and methods 

Surgical technique 

Generally, the septoplasty is performed as a single proce-
dure, the incisions are often within the nasal cavity. For dif-
ficult septoplasty, or some of them performed with rhino-
plasty, a small incision may be made across the columella.
The nasal mucosal lining that covers the surface of the sep-
tum, is then lifted away from the septum at one side; this is
a critical step that must be done carefully, since the lining is
fragile, which may result in a tear or hole in the lining as the
mucosa is lifted away from the septum. 5 Most of the authors
use the Freer dissector that is described by Dr. Freer in 1905
to perform the submucosal resection of the nasal septum,
and is one of the contributors to modern septal surgery; this
surgeon advocated removing the cartilaginous and bony sep-
tum subsequent to raising a mucoperichondrial flap, instead
we generally use the “modified Heidemann spatula”. Heide-
mann spatula is a double-ended surgical instrument gener-
ally used for inserting and produce various filling materials
or other forms of manipulation in dentistry. This instrument
is characterised by a hand piece and two faces in the end of
the instrument, both of them blunt and each one with a dif-
ferent slant; we have modified the ends of the instrument
edging them ( Figure 1 ). 

One of the end of the modified Heidemann spatula is used
to initiate the separation of the thin caudal mucoperichon-
drium and the cartilage; once the flap is raised anteriorly,
the other end is used to elevate posteriorly. After the mem-
brane is elevated from at least one side, one of the end
of Heidemann spatula can be used to incise the cartilage;
by gently penetrating, the incision is started at the bony-
cartilaginous junction and is carried forward and deflected
inferiorly. Resection of a large central septal segment can
be done safely, if required to address central septal deflec-
tion or if grafting materials are needed for rhinoplasty or
other procedures. 

Results 

Between January 2016 and December 2018, the senior Au-
thor (EF) performed approximately 145 septoplasty and rhi-
noseptoplasty procedures, open and closed, with this instru-
ment ( Figure 2 ). 

He observed excellent functional and aesthetic results. 
There have been no significant complications, except the

mucosal flap perforation in only one side of the septum in
only 3 patients. 
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Presentations: Some of this data was presented at the RACS ASC 
meeting in 2019. 
The advantages of this instrument are the easy detach- 
ent of the mucosa and the submucosalseptal up to the
hin caudal perichondrium starting from the columellar re- 
ion, easily identifying the cleavage plane and then prac- 
icing the perichondral dissection of the septum bilaterally 
ithout damaging the mucosa. 
That is possible thanks to the two ends of the spatula that

re very thin and have a double angle. The instrument has
een modified by sharpening both ends and this allows the
ncision of the septal cartilage without resorting to other 
urgical instruments. 
With less “guesswork,” operative time is also reduced, 

ecause the identification of the point of entry and insertion
f the instrument takes only a few seconds, and once this
ool is placed, dissection time should be short and precise. 
More importantly, manipulation of this innovative tool is 

asy to learn and master, thus allowing novice and experi-
nced surgeons to achieve improved surgical results. 

iscussion 

he modified Heidemann spatula, with its two cutting parts, 
ecomes a very valid surgical instrument in septoplasty 
nd rhinoseptoplasty surgery, providing multiple advantages 
uch as the execution time of the practice once the man-
al has been achieved, the speed with which the surgeon 
s able to master the instrument, the ease of detachment
f the mucosa and submucosa from the perichondrium and 
he identification of the underlying structures without risk 
f damage. In case of need to affect, as in the cartilaginous
eptum resection this step can be carried out safely. 
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ear Sir, 

Managing the airway in patients with severe Pierre Robin
equence remains a challenging problem. The ‘Gold Stan- 
ard’ of tracheostomy may secure the airway but has signif-
cant risks of complications, developmental problems and 
as a huge economic impact on the health service and the
amily 1 . The anatomical problem in Pierre Robin is microg-
athia which leads to glossoptosis and subsequent airway 
bstruction. Addressing the micrognathia will correct the 
eason for glossoptosis and therefore obviate the need for
racheostomy. Mandibular distraction osteogensis is a pro- 
edure by which osteotomies are made in the mandible
nd distractors attached to facilitate the lengthening of the
andible and the laying down of new bone. 
In the Children’s Hospital at Westmead we have carried

ut 20 mandibular distraction procedures in patients with 
ierre Robin sequence since 2011. On admission to the
eonatal Intensive Care Unit any patient with suspected 
ierre Robin Sequence is assessed for signs of airway ob-
truction or increased work of breathing. Mild obstruction 
an usually be overcome with patient positioning or na-
opharyngeal airway, however, more significant obstruction 
equires further investigation including polysomnography 
sleep study) to determine whether the breathing prob- 
em is of a central neurological origin or obstructive. If
5. Alotaibi AD, Almutlaq BA, Alshammari FN, Gadelka- 
rim Ahmed H. The common clinical presenta- 
tion of patients selected for septoplasty in North-
ern Saudi Arabia. Int J Otolaryngol 2018; 2018 (5):
1–8 . 
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obstructive then treatment with facemask continuous pos-
itive airway pressure (CPAP) is trialled before planning for
mandibular distraction osteogenesis if unsuccessful. This
decision is made though an MDT involving neonatologists,
ENT surgeons, plastic surgeons, sleep specialists and nursing
staff. A laryngoscopy, bronchoscopy and oesophagoscopy is
carried out to make sure there is no other associated airway
abnormalities. 

The procedure is carried out under general anaesthesia
in an operating theatre. Bilateral osteotomies are carried
out in the mandible distal to the angle of the ramus to al-
low antero-posterior distraction. A glossopexy may be car-
ried out simultaneously if required. Resorbable plates and
screws are used so that subsequent removal is not required.
The distraction arm is passed through the skin so that it can
be accessed externally. The patients are managed on the
NICU post operatively and the mandibular distraction starts
24–48 h post operatively. The mandible is distracted by 1 mm
each day until the desired distraction is achieved. The dis-
traction arm remains in place for a further 6 weeks to allow
consolidation of the bone. This can simply be removed at
the bedside or in the outpatient setting. The patient only
remains intubated for a short amount of time post opera-
tively. 

On review of the patients, 50% were isolated Pierre
Robin Sequence and 50% had associated syndromes including
Nager, Treacher-Collins and Stickler syndromes. Eighty per-
cent of patients were operated on in the first 3 months of
life. The average length of distraction was 20 mm (15–30).
There was a significant improvement in the polysomnog-
raphy post operatively to pre operatively with an average
apnoea hypoponea index improving from 43 (severe) to 11
(mild, p = 0.001) and an obstructive apnoea index from 32
to 6 ( p = 0.003). This means the children are oxygenating
better and therefore allowing cerebral development. On av-
erage the patients remained in hospital for 39 days post
operatively (including distraction time), however, this was
rather variable in light of their other medical co-morbidities
with syndromic patients remaining longer (32 days verses
46 days, p = 0.09). The most common complication was in-
fection with 3 patients (15%) requiring antibiotics and 2
patients (10%) needing surgical drainage of the infection.
1 patient required repositioning of the distractor when it
moved in the immediate post operative period and 1 patient
with corpus callosum dysplasia required a tracheostomy de-
spite mandibular distraction osteogenesis to facilitate ongo-
ing respiratory assistance with BIPAP. 

In conclusion, tracheostomy may manage the symptoms
of airway obstruction in Pierre Robin sequence but does not
treat the underlying pathology: micrognathia and glossop-
tosis. The decision to carry out a tracheostomy should not
be taken lightly as there are serious complications and so-
cio economic implications for the health service and the
family. Mandibular distraction osteogenesis is an effective
way of addressing the respiratory compromise in patients
with Pierre Robin Sequence as it addressed the micrognathia
and therefore the glossoptosis and thereby avoiding a tra-
cheostomy. These patients are off respiratory support and
out of NICU sooner with better oxygen saturation which
is compatible with better cerebral development. They are
able to be discharged from hospital without any higher level
of care required at home. 
Dear Sir, 

The effect of Covid-19 on service and the training is far
reaching and well documented. 1 As services take tentative
steps towards their new normal, we believe it is important
to highlight the key impacts on those applying for plastic
surgery speciality training and how their careers may hinge
on careful and considered future management. 
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raining 

roadly speaking, training largely takes theoretical and 
ractical forms. The debate around training has been ex- 
ensive, so much so that the Joint Committee on Surgi-
al Training (JCST) launched a social media campaign en- 
itled #NoTrainingTodayNoSurgeonsTomorrow. 2 Within this, 
osts explored the training opportunities available in ad- 
usted services, highlighting how education could be op- 
imised. Theoretical teaching has largely persisted, with 
ebinars providing equitable access for aspiring plastics 
rainees to didactic teaching, something with further po- 
ential to be curriculum-based and capable of accelerating 
HO-level knowledge. However, the pandemic has largely 
anifested in reduced hands-on operating experience. At- 
aining a national training number (NTN) relies on the op-
ortunity to demonstrate specific procedural competen- 
ies and total numbers completed, something which has 
een impeded. As practical opportunities return in a lim- 
ted fashion, surgeons are embracing all opportunities to 
perate again, risking those pre-NTN participants becom- 
ng more peripheralised. This is compounded by some cen- 
res having restrictions on trainee numbers permitted to as- 
ist in theatre due to social distancing, directives regarding 
onsultant-led operating, and varied private hospital recep- 
ivity to supervised trainee participation in re-located NHS 
rocedures. 1 To prevent further shortfall in operative expe- 
ience, if NHS trusts are to continue to utilise private hos-
itals for operating, Training Programme Directors (TPDs) 
nd line managers must be proactive in enabling trainees to
ave access, either via departmental agreement or individ- 
al temporary access arrangements. Adapting pedagogy in- 
ide and outside operating theatres will enhance procedural 
earning and allow operative opportunities to be maximised 
hrough formalised feedback. 

ourses 

apacity limitations also translate to courses, a setting 
here trainees traditionally gain intensive exposure to com- 
etency learning curves in a facilitated setting. As these re-
urn to the calendar, we must consider the impact of de-
reased capacity on course access, and the financial im- 
lications for some courses being able to run at all with
educed numbers. With depleted operative opportunities, 
here may be increased demand from trainees for such sup- 
lementary practical instruction at pivotal career points. 
areful venue-selection to maximise attendance in socially 
istanced settings will help, with increased numbers of 
ourses to accommodate more delegates. Distributing op- 
ortunities to those who can evidence greatest trainee-need 
s a short-term solution to allow courses to be of maximal
fficacy to the training population, but this may limit the
bility to excel at a crucial time, such as NTN applications. 

ssessment 

ffective education requires assessment, which currently 
elies on contact with trainers and theatre exposure. Los- 
ng assessment fails to complete or document the cycle of
earning or to allow learning target progression. Developing 
urther modes of competency assessment which do not rely
n subjective trainer assessment may better facilitate the 
evelopment of quality of surgical technique rather than 
uantity. This is supplemented by the return of MRCS/FRCS
xams. Theoretically, there is far greater control over an
xamination environment, making their sustainable reintro- 
uction a realistic goal. The Intercollegiate Committee for 
asic Surgical Examinations (ICBSE) has issued statements 
n the re-introduction of MRCS, with Part A returning re-
otely in September 2020. 3 MRCS Part B will also return
ith an adapted format, possibly including video confer- 
ncing, and lower capacity. Adapted formats are fine, but
rojected short-notice changes in delivery method are best 
voided to minimise existing trainee challenges. 

TN allocation 

n 2020, plastic surgery recruitment in England, Wales and
cotland resulted in National Training Number (NTN) alloca- 
ion based on self-assessment criteria. 4 There were also sig-
ificantly reduced NTNs available, and as existing registrars 
ustifiably aim to extend training to account for educational
hortfall during Covid-19 with ARCP Outcome 10.2 and fel-
ows aim to remain in post longer, those searching for con-
ultant jobs face an even more uncertain post-CCT world.
ecruitment strategies need to be established for all possi- 
le restriction states, with early communication to allow for
dequate candidate preparation. Adapted application cri- 
eria for those who now lack sufficient CST-plastics time
o apply due to rotation ‘freezing’ and/or re-deployment 
hould be considered. Socially distanced and/or video in- 
erviews are also a real possibility, best supplemented by e-
ased portfolios, something that could endure in replacing 
umbersome, paper-based, records in the future. In such a
tate of flux, now more than ever is the time to explore a
ecruitment approach that remains objective without being 
lgorithmic. Achieving this might take steps towards greater 
iversity in the speciality, something emerging as a focus
or UK surgical practice more widely. 5 Proactive planning to
upport those seeking entry to plastics who face major com-
romise will result in more accessible training opportuni- 
ies, multi-faceted assessment, and equitable recruitment, 
llowing for greater certainty in an uncertain time. 
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Figure 1 Successful application of our 3D printed customised 
respirator with the use of magnification loupes during hand 
surgery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dear Sir, 

The expansion of the global economy in the last cen-
tury has been a wide enabler for rapid economic growth
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A customized 3D printed 

N95 respirator analogue to 

face crisis capacity scenarios 

in pandemics such as the 

COVID-19 and to support 

surgical personnel during 

PPE shortages 
 

and technological development. It can however be said that
this interwoven economic fabric has rendered most modern-
day societies closely interdependent to one another, render-
ing them able to function normally only under a very deli-
cate set of conditions. The ongoing COVID-19 pandemic has
shown how extraordinary surges in patient morbidity and
mortality can result in healthcare crises which manifest to
severe economic, social and political disruptions. 1 During
the ongoing pandemic, the shortage of Personal Protective
Equipment (PPE) has been of alarming concern with medical
professionals expressing concern with regards to shortage of
surgical masks and N95 respirators. 2 

For a respirator mask to work efficiently, the operator’s
respiration system has to be physically separated from the
surrounding environment via a semi-permeable barrier. As
such, air-tight sealing needs to be achieved in the appli-
cation of this type of mask for it to work effectively. The
current recommendation for PPE equipment for health care
professionals is to use N95 class masks, defined as being able
to retain particles of average size 300 nm at 95% or above
retention rate. 3 In the last two month, the authors have
noted the emergence of over 30 respiratory designs in vari-
ous three dimensional (3D) printing repositories all of which
fail to fulfill this requirement. 4 Currently adopted reusable
respirators that fulfill the requirements are bulky and Plas-
tic Surgeons are frequently faced with inability to use their
loupes or other personal equipment with those, causing seri-
ous implications on the fluency of the surgical performance.

In our work, we employed 3D printing via Fusion Depo-
sition Modelling (FDM) in order to create a rigid mask body
and a filter protective cap ( Figure 1 ). This was built upon a
previous design by Lukas Budinsky distributed under an open
source license (Attribution 4.0 International license, CC BY
4.0) We built upon the design by designing a 3D printed mold
which serves to imprint the contact points of the mask to
the face of the operator. A silicone layer was then cast upon
the mold and fitted to the mask thereby serving as a sealing
gasket. In order to achieve good contact of the mask to the
silicone, the mold bears a 4.5 mm mid-plane indentation in
order to fit tightly to the rigid mask body. The respirator
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https://www.jcst.org/jcst-news/2020/09/02/jcst-newsletter-august-2020/
https://www.intercollegiatemrcsexams.org.uk/announcements/
https://doi.org/10.1308/rcsbull.TB2020.6
https://doi.org/10.1308/rcsbull.2020.166
mailto:sebastian.tullie@nhs.net
https://doi.org/10.1016/j.bjps.2020.10.032
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjps.2020.08.111&domain=pdf
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Table 1 Material type, printing settings and cost of manufacturing the customized N95 analogue respirator. Printer and software 
cost is excluded from this estimate. 

Respirator body Filter cap Mold Silicone sealing 

Material SUNLU, Transparent PLA, 
1.75 mm 

SUNLU, Transparent PLA, 
1.75 mm 

SUNLU, Transparent PLA, 
1.75 mm 

Prepolymer by DecorRom 

10 g 
Temperature 210 °C 210 °C 210 °C 60 °C 
Infill 20% 20% 20% –
xy speed 68 mm/s 80 mm/s 80 mm/s –
Time to print 60 mins 30 mins 90 mins 30 min 
Cost 1.58 GBP 0.5 GBP 
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as designed usingfree open-source Computer Aided Design 
CAD) software and can be customized in dimensions. Typ- 
cal prints of the respirator with the settings provided in 
able 1 are completed within three hours. 
We chose to use segments from a 3 M tie-on surgical

ask for the semi-permeable filter. Previous studies have 
hown that such masks are able to block up to 96.4% of
erosolized Bacillus atrophaeus (diameter distribution: 925–
250 nm) and up to 89.5% of aerosolized MS2 Bacteriophage
mean diameter: 23 nm). 3 Despite the virus particle size be-
ng smaller than the pore size of the N95 or surgical mask
lters, both are capable of blocking aerosols and performing 
t the prescribed rate. This is because filtering is achieved 
y several mechanisms in semi-permeable membranes. For 
nstance, in HEPA filters which employ pore diameters of 
00 nm, a NASA study on the ‘Submicron and nanoparticu-
ate matter removal by HEPA-rated media filters and packed 
eds of granular material’ suggests that 99,5% of particles 
f 100 nm in size are filtered. 3 

Based on the quantities of source material used we esti-
ate the cost of mask production to be 2.3 GBP per mask.
rovided the mold for the silicone parts is reusable however,
LA filament costs can be reduced for subsequent mask pro-
uctions to 1.4 GBP per mask ( Table 1 ). We do however cau-
ion that if third parties are to use or adapt masks that the
ecessary contamination control measures are taken, masks 
re sealed in sterile packaging and allowed to sit for the
rescribed timeframe for the virus to be rendered inactive. 
In summary, the recommended respirator is customized, 

rgonomic, reusable, has been validated by fit testing and 
s especially applicable for surgeons that require the use 
f loupes for their surgical technique, making it especially 
seful for Plastic Surgeons and microsurgeons. 5 Recognizing 
hat inter-societal dependency is a one-way street, having 
 system in place able to rapidly respond and adapt to such
pikes of high demand seems necessary. Recent technologi- 
al advancements such as the advent of 3D printing, printed
ircuit boards as well as modular mechanical and biologi- 
al parts have all been enablers to the rise of the ‘citizen-
ed science’ movement whereby individuals can make no- 
able contributions to technology from the leisure of their 
wn homes, no longer necessitating access to centralized 
acilities. In times of global crisis such as pandemics, this 
ovement of individuals could potentially adapt and rise to 
he challenge in a manner resembling industry 4.0, whereby 
mart manufacturing of high demand goods can be spear- 
eaded in a joint effort to aid to the cause. 
unding 

one. 

thical approval 

ot required. 

eclaration of Competing Interest 

r Papavasiliou and Dr Chatzimichail are co-Founders of 
telth, a company that specialises in 3D printing. The au-
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upplementary material 
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Dear Sir, 
Stelios Chatzimichail
Department of Surgery and Cancer, Imperial College

London, White City Campus, 80 Wood Lane, London W12
0BZ, United Kingdom

E-mail addresses: theodora.papavasiliou@nhs.net ,
doc.dora@live.com (T. Papavasiliou)
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Reorganisation to a local 
anaesthetic trauma service 

improves time to treatment 

during the COVID-19 

pandemic – experience from 

a UK tertiary plastic surgery 

centre 
Figure 1 New presentations of Plastic Surgery trauma in 2019 vs. 2
for vehicle use. Week 1 represents week beginning April 1 st 2019 vs. 
Wythenshawe Hospital, part of Manchester University
NHS Foundation Trust, provides tertiary-referral plastic
surgery services to Greater Manchester’s 2.8 million popu-
lation. Our trauma service consists predominantly of hand
trauma and complex wound reconstruction undertaking
around 2900 emergency procedures annually, with an av-
erage 66 h theatre capacity every week. Despite this, the-
atre capacity is frequently insufficient resulting in patients
with ambulatory upper limb trauma suffering waiting times
longer than advised by national and regional guidelines [1] .
It is in this context that we sought to change the delivery
of our trauma service, a transformation accelerated by the
widespread changes in surgical services as a result of the
COVID-19 pandemic of 2020. 

In the UK, lockdown measures were imposed on 23 March
2020 [2] . Our trauma service was rapidly reorganised with
a view to long-term change in order to address the risk of
poorer outcome of COVID-19 for patients undergoing gen-
eral anaesthetic procedures [3] , and due to reduction in
availability of redeployed anaesthetists and theatre staff.
We established a consultant-led one-stop wide-awake lo-
cal anaesthetic with no tourniquet (WALANT) service at a
peripheral community hospital. Emergency cases requiring
anaesthetic support continued to be treated at the regional
centre with prioritisation in competition with other surgical
specialties. 

We sought to compare the demand on the service and
compliance with guidelines on time to treatment during the
COVID-19 pandemic with the same 10-week period in 2019. 
020 correlated with Department of Transport official statistics 
30 th March 2020. 

mailto:theodora.papavasiliou@nhs.net
mailto:doc.dora@live.com
https://doi.org/10.1016/j.bjps.2020.08.111
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjps.2020.10.011&domain=pdf
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Table 1 Time to treatment for specific injuries against guideline recommendations. 

Target met Flexor (within 4 days) Extensor (within 7 days) Nerve (within 4 days) 

2019 31 (60%) 19 (70%) 29 (39%) 
2020 36 (78%) 28 (100%) 57 (84%) 

Figure 2 Time from injury to treatment (%). 
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Approval to collect data was granted from the hospital 
udit department. Data was collected retrospectively for 
he period of 1 April to 14 June 2019 from electronic patient
ecords for all trauma patients undergoing surgery. Time 
rom injury to treatment was calculated and benchmarked 
gainst the regional guidelines based on national guidelines 
or specific injuries [1] . These were flexor tendon injuries
4 days), extensor tendon injuries (7 days), nerve injuries 
4 days), fractures requiring fixation (24 h if open; 7 days if
losed). For the period 1 April to 14 June 2020 data in the
ame fields was collected prospectively. Time from injury 
o treatment was considered only in primary cases, whilst 
ower limb orthoplastic trauma and burns injuries were not 
ncluded as provisions for their treatment are through a sep- 
rate pathway. 
Prism 8.4.2 (GraphPad Software, San Diego, CA) was used 

o conduct statistical analyses. Mann-Whitney U test was 
mployed to compare 2019 data versus 2020. Department 
or Transport traffic data during the pandemic was used as 
 surrogate measure of human activity and Pearson’s corre- 
ation coefficient used to correlate with the number of new 

resentations to our service [4] . 
There was a reduction in trauma patients requiring 
urgery (2020 N = 284; 2019 N = 398) with significantly
ewer new presentations week-to-week in (2020 weekly me- 
ian = 23; 2019 weekly median = 33; p < 0.0136) ( Fig. 1 ).
he number of trauma cases in 2020 reached a similar level
s experienced in 2019 by May 11th (or week 7) and re-
ained at a similar level for 3 weeks. 
The anaesthetic requirement changed in keeping with 

elivery of a WALANT service (2020 90%, N = 255; 2019 40%,
 = 158). The time from injury to treatment was signifi-
antly less (2020 median = 2 days; 2019 median = 5 days;
 < 0.0001). A greater proportion of patients were treated
ithin 4 days from date of injury (2020 83%, N = 212;
019 47%, N = 179). Analysis of specific categories of injury
gainst pre-defined standards for time from injury to treat-
ent demonstrated greater compliance in 2020 (85%) com- 
ared to 2019 (53%) ( Table 1 and Fig. 2 ). 
The COVID-19 global pandemic in 2020 required inno- 

ative solutions to meet the trauma demands of plastic
urgery in Greater Manchester. We report an early reduction
n the incidence of trauma requiring surgery attributable 
o lockdown and social distancing measures which permit- 
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ted reorganisation of services and a greater number of pa-
tients meeting target wait times for treatment. Critically,
this has persisted despite returning to 2019 levels of de-
mand in trauma. We attribute this effect to efficiencies af-
forded by WALANT [5] and more complex cases have been
performed under LA when previously GA had been used;
revascularisations ( n = 4), replantation ( n = 1), arterial re-
pairs ( n = 5) and hand fractures ( n = 32). 

Towards the end of lockdown, there was a gradual rise
of trauma to normal levels. Week 7 (11 May 2020) coincided
with easing of measures to allow people back into work if
they could not work from home and ‘unlimited’ exercise In
Week 10 (1 June 2020), the schools started to reopen and
the public were allowed to meet different households. The
rise in trauma demands correlated with the relaxation of
lockdown measures and public activity ( r = 0.90, Figure 1 ).
The efficiencies of a one-stop assessment and treatment
clinic continue to see cases being treated within a desirable
time window despite a return to normalcy. We foresee that
our service will continue and encourage other units consid-
ering or already having reorganised their service to WALANT
to develop efficiencies within this new normal. 
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Dear Sir, 

Introduction 

The UK went into lockdown on the 23rd of March 2020.
Unprecedented but necessary safety measures were forced
upon our personal and professional lives. As the Covid-19
pandemic alters the trajectory of this generation, in all like-
lihood permanently, and with a second wave and/or circuit
breaker lockdowns on the horizon, we are forced to come to
terms with the reality that our lives may never be the same
again. This forces us to comprehend what we may now be
faced with; ‘the new normal’. 

Adapting to survive 

As healthcare professionals we have already faced enor-
mous operational changes, which forced us to adapt quickly,
in order to keep services afloat and avoid hospitals from
being overwhelmed. Within acute care, entire units were
transformed to treat Covid-19 patients, operating theatres
were repurposed as ICUs. 

Within specialties, significant changes had to be made to
ensure essential services could still be delivered in a man-
ner safe for both the patient and healthcare staff. A new
triaging system, and a higher ‘operating threshold,’ dramat-
ically reduced trauma workload. While trauma lists still con-
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inued, albeit at a fraction of normal, the vast majority of
lective and even some cancer operations were halted. A 
arge proportion of surgeons were left in limbo — relieved 
f clinical duties, awaiting redeployment to the Covid-19 
ffort – with this perpetual state of waiting running the risk 
f causing a serious state of inertia within healthcare. 

he effect of workload and stress on 

erformance 

ang et al. identified six variables and several elements af-
ecting the performance of employees — workload being 
hief amongst them. 1 Workload shift has important impli- 
ations for several occupations, especially fields in which 
mployees encounter varying workload levels 2 ; none more 
o than the medical profession. It is well documented that
ariations in this workload results in a change in stress lev-
ls. Workloads can be an opportunity for employees to go 
eyond their comfort zone, learn and develop skills, gaining 
xperience enriching their exposure and as a result pros- 
ering more quickly. It is also viewed that employees with
n adequate workload remain more active and energetic, 
hile those without tend towards a state of inactivity and 
aziness. 3 

Studies examining the sudden changes in workload 
evel found that performance was significantly impaired 
n both increased and decreased workload situations with 
 decrease in workload causing greater detrimental ef- 
ects. 4 –5 Many researchers empirically conclude that Per- 
ormance = Abilities + Opportunities + Motivation. 6 As dis- 
ussed previously, the Covid-19 pandemic has significantly 
educed operating and hence had an instrumental effect 
n opportunities available to trainees and as a result may 
mpact motivation as well. As per the model above, this is
ikely to result not only in a decrease in performance but
lso in trainee satisfaction which in turn may be a catalyst
or increased stress levels 
The pandemic and lockdown have already resulted in var- 

ous stressors. The changes in workload and satisfaction as 
escribed above synergistically compound this stress — re- 
ulting in allostatic load. Allostatic load is used to describe 
he wear and tear on bodies as a result of living in a con-
tant state of stress response. The continuous release of 
drenaline and cortisol for prolonged periods of time has 
ell documented effects on our physical health such as hy- 
ertension, inflammation and insulin resistance. However, 
llostatic load can also result in a feeling of fatigue, foggi-
ess and lack of motivation. 7 The Health and Safety Exec- 
tive (HSE) report quantified the economic burden caused 
y stress to UK employers at an estimated £26 billion per
nnum, with approximately 12.8 millions work days lost. 8 

aving periods of intermittent recovery within stressful en- 
ironments is essential to reduce allostatic load. However, 
he pandemic has made recovering more difficult as we are
ot able to destress in ways which we may previously have
elied upon. 

he effect of the pandemic on plastic surgery 

lastic surgery departments have taken initiatives to reduce 
ospital footfall, restructure teams and utilise final year 
edical students. 9 UK surgeons with national leadership 
oles have rapidly adapted guidelines to assist in the man-
gement of hand trauma. Ambulatory antibiotic services 
ave also been bolstered to reduce hospital admissions for
oft tissue infections. Within the confines of the advice from
HSX regarding information governance, 10 telemedicine has 
een employed within departments to advise minor injury 
nits on simple procedures, to follow up wounds, perform
and therapy and promote patient led post-operative care. 
or patients potentially requiring surgery, they are assigned 
irectly to a theatre list and managed on a ‘see and treat’
asis. All these measures have helped reduce the links in
ultiple practitioner human-chain. 
Amidst this rush of change, a backlog of long-term con-

itions and elective cases has resulted in over 4 million pa-
ients waiting for surgery. This is already having serious ef-
ects on workload and it is now more important than ever to
ave a primed and ready, motivated work force to increase
roductivity and tackle the backlog. 

 new model of leadership 

o how do one go about tackling the issues highlighted? Prior
lanning and adaptable strategy are key in order to tackle
he issues caused by this pandemic. However, as Moltke
amously stated “no plan survives first contact with the
nemy,”11 thus flexibility, teamwork and dynamic leader- 
hip are crucial in order to succeed. Covid-19 has forced
eams to change, demonstrate versatility and become surgi- 
al ‘start-ups’ creating innovative solutions. To harness such 
nergy there has to be a move away from the NHS leader-
hip of old 12 and instead towards a shared and distributive
eadership style; setting clear purpose and direction, but 
eaning towards collaboration and consensus. To maintain 
his momentum in an ever-changing world, it is essential to
mpower surgeons of all grades recognising that each per-
on within a team may be a specialist in their own right:
n educator, an innovator or tech expert. No doubt this dy-
amic may feel alien to some and must be achieved without
 sense of undermining. After all, we work in a high-risk pro-
ession, which requires a clear hierarchy for critical leader-
hip decisions. 

he need for support and structure 

tress has played a major role in the inertia effect being ex-
erienced within the healthcare systems. The uncertainty 
ccompanying further changes to work systems and personal 
ives moving forward may exacerbate this. It will be abso-
utely crucial to look after the physical and emotional well-
eing of the workforce. The Royal College of Surgeons (RCS)
nd PLASTA stress the importance of a robust plan in place
o support the surgical workforce as well as offering men-
oring and coaching. 13 Where possible, innovative training 
pportunities should be identified, which may deviate from 

onventional surgical teaching. 
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The role of technology 

The importance of digital health care solutions has been
made clear in these challenging times. Better access to
communications bandwidth, several easy to use apps and
the need for social distancing has resulted in virtual ap-
pointments being more acceptable to both clinicians and
patients. Virtual teaching sessions, meetings and support
seminars have not only proved to be effective but have also
offered a huge reach and an environmentally friendly way to
function in a well-connected world. Telemedicine and dig-
ital health technology as a whole has already proven their
aptitude and efficacy in this crisis and need to become a
mainstay in the post pandemic healthcare setting, moving
the point-of-care to the patient. However we recognise that
nothing can replace the power of the human touch and em-
pathy, thus in certain situations face to face contact will
remain an essential practice as a doctor. 

Conclusion 

The Covid-19 pandemic will come to an end and a strategy
is required to establish a ‘New Normal,’ which is energetic
and efficient. We have been inspired by the innovation and
resourcefulness of our peers and modern leadership styles of
senior surgeons. Above all, we are assured that with strong
leadership and support, the creativity within our dynamic
field will conquer the inertia effects of Covid-19 and estab-
lish a ’New Normal’ which is exciting to be part of. 
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The General Medical Council set out updated guidance
effective from November 2020 highlighting the importance
of consent and decision making. 1 Traditionally, consent
relies upon a capacitous individual having a conversation
with the healthcare professional and receiving sufficient
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and more fluid process whereby patients’ legal and ethical
rights are safeguarded through appropriate consideration of
6. McLeod S . Maslow’s hierarchy of needs. Simply Psychol
2007; 1 :1–8 . 

7. McEwen B.S. Stress: homeostasis, rheostasis, reactive scope,
allostasis and allostatic load. Encyclopedia of Neuroscience.
557–561. doi: 10.1016/B978- 008045046- 9.0007 . 

8. Work-related stress, anxiety or depression statistics in Great
Britain, 2019. https://www.hse.gov.uk/statistics/causdis/
stress.pdf . [Accessibility verified May 27, 2020]. 

9. Armstrong A, Jeevaratnam J, Murphy G, Pasha M, Tough A,
Conway-Jones R, Mifsud RW, Tucker S. A plastic surgery service
response to COVID-19 in one of the largest teaching hospitals
in Europe. J Plast Reconstr Aesthet Surg 2020; 73 (6):1174–205.
doi: 10.1016/j.bjps.2020.03.027 . 

10. NHSX Covid-19 Information Governance Advice. 2020
https://www.nhsx.nhs.uk/key- information- and- tools/ 
information- governance- guidance . [Accessibility verified
May 27, 2020]. 

11. Von Moltke HG , Hughes DJ . Moltke on the art of war: selected
writings . Greenhill Books/Lionel Leventhal, Limited; 1993 . 

12. King’s Fund Leadership and engagement for improvement in
the NHS: together we can . King’s Fund; 2012 . 

13. Recovery of Surgical Services During and After Covid-
19. 2020 https://www.rcseng.ac.uk/coronavirus/
recovery- of- surgical- services/ . [Accessibility verified May
27, 2020]. 

Y.V. Verma
A. Armstrong

Plastic Surgery Department, West Wing, Oxford University
Hospitals, Headley Way, Oxford OX3 9DU, United Kingdom

E-mail address: yash.verma@ouh.nhs.uk (Y.V. Verma)

Crown Copyright © 2020 Published by Elsevier Ltd on behalf of 
British Association of Plastic, Reconstructive and Aesthetic 
Surgeons. All rights reserved. 

https://doi.org/10.1016/j.bjps.2020.10.057 

Consent, decision-making 

and operative planning in 

plastic surgery during the 

COVID-19 pandemic 

http://refhub.elsevier.com/S1748-6815(20)30427-7/sbref0006
http://refhub.elsevier.com/S1748-6815(20)30427-7/sbref0006
http://dx.doi.org/10.1016/B978-008045046-9.0007
https://www.hse.gov.uk/statistics/causdis/stress.pdf
https://doi.org/10.1016/j.bjps.2020.03.027
https://www.nhsx.nhs.uk/key-information-and-tools/information-governance-guidance
http://refhub.elsevier.com/S1748-6815(20)30427-7/sbref0011
http://refhub.elsevier.com/S1748-6815(20)30427-7/sbref0011
http://refhub.elsevier.com/S1748-6815(20)30427-7/sbref0011
http://refhub.elsevier.com/S1748-6815(20)30427-7/sbref0012
https://www.rcseng.ac.uk/coronavirus/recovery-of-surgical-services/
mailto:yash.verma@ouh.nhs.uk
https://doi.org/10.1016/j.bjps.2020.10.057
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjps.2020.10.102&domain=pdf


Correspondence and Communications 923 

m
t
b
o

2  

r
w
c
t
b

o
f
r
l
g  

t
b
i

a
p
d
p
S  

t
m
t
q
p
a
t
a
t
A
i

s
a
r  

p
r
o  

c
r
i
n
s
o
t
r
t

t
p
p
S
e
o
l
m
i

p
c

F

N

E

N

D

T  

t

R

 

 

 

 

 

 

 

 

B

©
S

h

aterial risks. With the recovery of surgical services initia- 
ive, particularly within plastic surgery, consideration must 
e given to consent, quantification of risk, and organization 
f services to accommodate patient throughput. 
The Montgomery vs Lanarkshire Health Board case in 

015 established the test for materiality of risk as “if a
easonably prudent patient in the situation of the patient 
ould think it significant”, 2 superseding the previous appli- 
ation of Bolam’s principle which defined risk in reference 
o what would be considered important by a responsible 
ody of medical opinion. 
The salience of risks of hospital-associated transmission 

f SARS-CoV-2 for members of the public is axiomatic, and 
or the medical profession it is fraught with uncertainty. The 
eproduction number (R) estimates of SARS-CoV-2 in Eng- 
and ranged from 1.1–1.6 within individual NHS England re- 
ions in the third week of October 2020, which illustrates
he dynamic and changing rates of SARS-CoV-2 infection and 
y extension, associated risks to patients of contracting the 
nfection. 3 

Within plastic surgery, early studies have explored the 
ssociated risks of SARS-CoV-2 related complications, with a 
rospective cohort study of 729 plastic surgery patients un- 
ergoing elective, trauma or burns surgery finding no 30-day 
ost-operative complications of SARS-CoV-2 related deaths. 
ARS-CoV-2 positive tests were found in 5.9% of burns pa-
ients, 3.0% of trauma patients and 7.1% of non-operatively 
anaged patients with no significant differences seen be- 
ween groups. 4 There remains a paucity of literature on 
uantification of material risk of contracting SARS-CoV-2 in 
lastic surgery. The Society of American Gastrointestinal 
nd Endoscopic Surgeons (SAGES) estimates the risk of con- 
racting SARS-CoV-2 in patients undergoing urgent surgery 
t 0.45% if they have close contact with SARS-CoV-2 posi- 
ive patients in hospital, based on multiple early studies in 
merica; however, they highlight that this depends on local 
nfection rates. 5 

Therefore, we feel it is important that within the con- 
ent process, local variations in prevalence of SARS-CoV-2 
re explained to patients, and perhaps the latest local R 
ate for the local NHS region should be quoted as standard
ractice, with an explanation of the possibility of increased 
isks to patients undergoing plastic surgery. Furthermore, 
n a hospital level, consideration should also be given to lo-
al Intensive Care Unit capacity, given the known increased 
isk of 30-day-mortality and pulmonary complications aris- 
ng from SARS-CoV-2 infection in surgical patients. This will 
ecessitate a joined-up-approach towards consent and deci- 
ion making, between the patient, the plastic surgeon, and 
ther hospital services to ensure that both the patient, and 
he surgical team make informed decisions regarding the 
isk-benefit trade-off and best course of action for the pa- 
ient. 
Further work may also explore, using larger sample sizes, 

he safety profile of local versus general anaesthetic use in 
lastic surgery procedures, and associated SARS-CoV-2 com- 
lications. The novel and widespread disruption caused by 
ARS-CoV-2, to traditional and entrenched ideas about op- 
rative planning, decision-making and consent mandates an 
pen-minded and dynamic approach of critically examining 
ong-held practices with a new perspective. Leveraging the 
any recent advances and innovations in technology includ- 

ng virtual and e-consenting to enhance workflows has the 
otential to redefine the way we approach decision-making, 
onsent and operative planning. 
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Figure 1 Surgeries planned in the pre-pandemic period and 
postponed due to COVID-19 pandemia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dear Sir, 

We live extraordinary times due to the COVID-19 out-
break, an emergency situation that spread over the world in
a short time. This acute situation forced the national health
services of countries to take strict measures in health care
to provide effective care for COVID-19 infected patients as
well as to maintain emergency and mandatory healthcare. 1 

Although there are differences between countries, the main
measure has been the postponement of health services that
are not urgent or mandatory. 2 In addition to reducing viral
transmission between patients and healthcare providers, it
is aimed at medical resources and healthcare services to fo-
cus on the COVID-19 outbreak. Eventually, this has affected
plastic surgery practice, and the distribution of the patient
population admitted to plastic surgery clinics. 2 The present
study aims to provide some information about the effect of
the COVID-19 pandemic on a plastic surgery clinic and pa-
tient distribution during this period. Although some of these
results and their impact on plastic surgery are predictable,
to take adequate measures against the crisis circumstance,
it is paramount to demonstrate the population to be served
and the healthcare services to be given during an extraordi-
nary situation related to the medical field. 

The first case of COVID-19 was recorded on March 10,
2020, in Turkey. 3 As of May 25, the total number of COVID-
19 cases was 157,814, and 4369 deaths were recorded. 3 

This rate of spread of the outbreak and the taken measures
have dramatic effects on plastic surgery, as in all health
branches. To analyze these effects, following the approval
of the ethical board, medical data of patients applied to
Ankara Training and Research Hospital Plastic Surgery Clinic
in two different periods were reviewed retrospectively. The
timeframe between March 19, 2019, and April 22, 2019, in-
dicates the data of the routine period (RP) of the plastic
surgery clinic as a control group. In Turkey, elective surgi-
cal interventions were officially postponed throughout the
country on March 17, 2020. 4 Therefore, the time frame be-
tween March 17, 2020, and April 21, 2020, demonstrates
the pandemic period (PP) of the plastic surgery clinic. The
data of admission to the outpatient clinic, surgical interven-
tion, hospitalization, personnel and resource redistribution,
and educational activities of this two-time frame were re-
viewed and compared to each other. A two-sample t -test
between proportions was performed to statistical analysis
of the rates of changes in data between RP and PP. 

There is inevitably a decrease in elective and non-urgent
surgical interventions and outpatient applications during
the global crisis, the COVID-19 pandemic. Operations of 342
patients scheduled before the outbreak were postponed
due to the COVID-19 pandemic. The majority of these
Impact of COVID-19 outbreak 

on plastic surgery: Taken 

precautions, distribution of 
surgical procedures and 

changes in admissions to 

outpatient clinic 
surgeries were excision of superficial skin lesions (75%)
( Figure 1 ). Besides, compared to the RP, there was a gen-
eral decrease in admissions to the outpatient clinic (from
3511 to 490), number of surgeries (from 793 to 129), num-
ber of hospitalizations (from 252 to 45) and consultations
from other clinics to plastic surgery clinic (from 548 to 201)
in the PP. However, the rate of some plastic surgery health-
care services increased statistically significantly in the PP.
There was a statistically significant increase in consultation
rates from the emergency department and the surgeries of
patients admitted from there (traumatic hand injuries and
maxillofacial trauma (MFT)) ( p = 0.036). Moreover, there
was a significant increase in the admission rates of MFT and
follow-up admissions to the outpatient clinic ( p < 0.001). As
expected, a statistically significant decrease was observed
in the proportion of admission with aesthetic complaints ( p
< 0.001), elective hand issues ( p = 0.026), and superficial
skin lesions ( p < 0.001) during the PP. Consistent with
that, a statistically significant decrease in the surgical
intervention rates of aesthetic surgery and excision of skin
lesions was observed ( p < 0.001). On the other hand, the
increase in the proportion of MFT and hand trauma surgical
procedures during PP was statistically significant compared
to RP ( p = 0.032 and p < 0.001, respectively) ( Table 1 ). 

In parallel with the decrease of health care services
in the plastic surgery clinic, the work schedule of plastic
surgeons and nurses has been rearranged to provide rein-
forcement to different clinics that needed medical staff
in COVID-19 patients care. Furthermore, to prevent viral
transmission, the educational program of the residents was
reorganized and mostly held as video conferences during the
PP. 

The present study examined the effects of the COVID-19
pandemic on plastic surgery in some respects. The signifi-
cant increase in the proportion of traumatic hand surgery
and MFT surgery among plastic surgery healthcare services
is remarkable in the extraordinary situation that we live in
nowadays. In conclusion, the importance of traumatic hand
surgery and MFT surgeries should be taken into considera-
tion while taking precautions such as personnel redistribu-
tion, regulation of clinical infrastructure, and use of medi-
cal resources in crisis management. 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjps.2020.10.073&domain=pdf
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205 . 
Dear Sir, 

The Coronavirus Disease 2019 (COVID-19) outbreak in De-
cember 2019 has changed the way of life for all humanity 1 , 
2 . All walks of life around the world are deeply affected by
COVID-19 3 . The impact of COVID-19 on plastic surgery is also
huge. It directly changes the way plastic surgery works and
the way plastic surgeons work 4 . 

Recently, we read the published study by A. Armstrong
and J. Jeevaratnam on a plastic surgery service response
to COVID-19 in one of the largest teaching hospitals in Eu-
rope 5 . We strongly agree with some of the measures that the
authors suggest in their article about plastic surgeons re-
sponding to the COVID-19 epidemic. The authors took steps
to reduce the number of hospitalized patients to reduce
the risk of COVID-19 infection among patients and medical
staff. They used telemedicine to reduce direct contact be-
tween doctors and patients. When doctors had face-to-face
contact with patients, they wore special protective equip-
ment. The movement of inpatients within the hospital was
restricted. After the patient was discharged from the hos-
pital, follow-up treatment was conducted as far as possible
through telemedicine. Communication between plastic sur-
geons was also through online social media. These measures
coincided with the measures taken by our plastic surgery
department in Zibo Central Hospital in response to COVID-
19. 

1. In the early days of the COVID-19 outbreak, in order
to prevent COVID-19 infection among medical workers,
Zibo Central Hospital decided to temporarily close its
plastic surgery department and stop all cosmetic and
plastic surgeries. 

2. In order to maintain the communication between plas-
tic surgeons, we set up a WeChat group to conduct work
and academic communication within the WeChat chat
group. In addition, we will spread some learning ma-
terials and surgical materials about plastic surgery in
WeChat chat group, so that plastic surgeons can learn
from each other and make progress together. 

3. In order to take care of patients as well as possible,
we use the Internet to communicate with patients, an-
swer their questions, and develop personalized plastic
surgery plans for patients. It not only avoids the risk of
removing COVID-19 from the patients, but also ensures
that the department of plastic surgery can work quickly
after the COVID-19 epidemic is under control. 

4. We used online social media to conduct plastic surgery
knowledge and technology competitions. These activi-
ties not only enriches the lives of plastic surgeons in the
Operation mode of plastic 

surgery during COVID-19 

epidemic: The experience of 
the department of plastic 

surgery in Zibo Central 
Hospital 
period of home isolation, but also strengthen their pro-
fessional knowledge and skills. 

5. After COVID-19 was largely under control in China, the
plastic surgery department of Zibo Central Hospital re-
sumed operations. For patients in need of treatment,
we strictly tested the COVID-19 and isolated patients
suspected to be infected with COVID-19. We strictly con-
trolled the number of patients admitted daily and min-
imized direct contact between medical staff and pa-
tients. We arranged separate wards for each inpatient
and controlled the patient’s range of activities to pre-
vent direct contact between the patient and the pa-
tient. We used social media to follow up patients who
had been treated. After completing the daily work of
plastic surgery every day, we will sterilize the wards and
office area strictly. 

At present, the department of plastic surgery in Zibo City
Central Hospital is in an orderly operation. As a result of our
effective measures, no plastic surgeon has been infected
with COVID-19. And no patient was infected with COVID-19
in the department of plastic surgery in Zibo City Central
Hospital. We believe that our experience can serve as a ref-
erence for our plastic surgery colleagues. 
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ear Sir, 

We would like to thank Seiydova et al. 1 for their re-
ent article investigating patient satisfaction with aesthetic 
utcomes of muscle versus fasciocutaneous flaps following 
ower limb reconstruction. It’s important to acknowledge 
he impact of patient satisfaction and aesthetic effect in 
rocedures which primarily aim to restore function yet can 
ignificantly alter our patients’ appearance – in some cases, 
0% of patients undergo aesthetic refinements of their lower 
imb post-reconstruction. 2 However, the evidence base re- 
arding patient reported outcome measures (PROMs) on aes- 
hetic effects following lower limb reconstruction is lim- 
ted. 3 

Expanding this research into a multicentre, possibly in- 
ernational study would increase the power of Seyidova 
t al. findings and potentially shed light on additional pa-
ient perspectives. Larger sample size would enable further 
nvestigation of patient satisfaction for muscle vs fasciocu- 
aneous flaps in subgroups such as gender, age or socioe- 
onomic background. Moreover, it would allow results to 
e stratified according to co-morbidities such as diabetes 
ellitus which interfere with wound healing and therefore 
ould affect the aesthetic result. 4 

The authors rightfully pointed out that only one factor –
ap texture – showed a statistically significant satisfaction 
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n response to: ‘Comparison 

f patients satisfaction with 

esthetic outcomes 

ollowing lower extremity 

econstruction: Muscle vs. 
asciocutaneous free flaps’ 
ifference ( p = 0.003) between the two procedures. How-
ver, the questionnaire administered by Seyidova et al. was 
eveloped by another group for use in hand reconstruction
sing the Likert Scale. 5 As such, the questionnaire might not
ccurately reflect patient perspectives on the aesthetics of 
ower limb reconstructions. Factors of importance in hand 
econstruction might not be as significant in lower limb pro-
edures. It is also worth noting that no patients who had
ndergone a muscle flap procedure were “strongly satis- 
ed” with any of the PROMs, further suggesting that the
utcomes of interest for lower limb reconstruction might 
iffer from these included in the questionnaire utilised by
eyidova et al. 
The study by Seyidova et al. highlights the importance of

triving to develop a standardised reporting tool for PROMs 
pecifically for aesthetic aspects of lower limb reconstruc- 
ions. 3 As patients become more involved in the decision-
aking process, it is vital to include their perspectives

n developing such a questionnaire. As we move towards
chieving excellent functional outcomes, we must also em- 
hasize the aesthetic effects of procedures, to ensure pa-
ient satisfaction. 
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Dear Sir, 

We thank Kazzazi and King 1 for their comments on our re-
cent article. 2 We have not had issues maintaining the VAC
dressing for 4 weeks. In some areas we found it useful to
place stoma paste to fill in gaps and help maintain a seal.
Placing the adhesive dressing proximally on the arm and ex-
tending it significantly beyond the boundaries of the wound
and flap also helped to create an effective seal. If the VAC
dressing is placed well initially, we have had not had issues
maintaining a good seal over a longer period of time. 

Maceration over intact skin, in our experience, was re-
lated both to sweating and exudate from the wound. This of-
ten led, in our practice, in a hot and humid climate, to sec-
ondary fungal infections. Adjacent intact skin when moist,
may also rub, leading to further skin breakdown. By covering
exposed surfaces with the clear adhesive dressing, macera-
tion and skin contact is prevented and also any excess fluid
is sucked through the sponge into the VAC canister. The VAC
sponge itself is only applied around the wound and the flap.

We have been able to monitor parts of the flap by di-
rect visualization through the clear adhesive dressing. How-
ever, the perfusion of the groin flap is extremely reliable
and should not require regular monitoring if the flap perfu-
sion is assessed to be adequate intraoperatively and good
surgical technique is followed in raising the flap. If an issue
were to arise with the flap, this would be venous conges-
tion and the VAC dressing would help promote venous out-
flow and alleviate this issue. Care of course, should be taken
during placement of the VAC dressing, to avoid compression
of the pedicle. We have similarly used the VAC dressing im-
mediately postoperatively for free flaps 3 , 4 and this has not
compromised outcomes. 

When the VAC dressing is placed over a raw surface,
an option is to place an interposition nonadhesive barrier
dressing and this prevents damage to the pedicle of the flap
by indirect trauma. The VAC dressing has further advantages
serving as a splint to keep the flap in proper position and
Julia K Komor † 

Michal Kawka † 

Department of Medicine, Imperial College London, South
Kensington Campus, London SW7 2AZ, United Kingdom

† Joint first authors – contributed equally
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© 2020 British Association of Plastic, Reconstructive and Aesthetic 
Surgeons. Published by Elsevier Ltd. All rights reserved. 

https://doi.org/10.1016/j.bjps.2020.10.041 

Reply to letter Re: Single 

VAC dressing for pedicled 

groin flaps prior to second 

stage division 
preventing inadvertent detachment of the groin flap from
the wound it was used to resurface. The risk of inadver-
tent flap detachment and damage to the pedicle is reduced
with immobilization of the pedicle and the flap with the VAC
dressing. Shoulder and arm braces are useful to keep the
flap in good position but may not be as effective as a VAC
dressing in completely immobilizing the area around the flap
and the wound. 

We do agree with the importance of maintaining finger
motion where possible. This may not be possible if the ob-
jective is to resurface multiple digits or a defect close to the
digits. In these instances, constant finger movement would
increase the risk of an accidental flap detachment. The VAC
dressing can be modified if needed to leave certain digits
free for passive movement. In the two examples presented
this was not an issue. In the first case the patient had no
active movement in the hand following forearm replanta-
tion and in the second case the abdominal flaps were used
to resurface the tips of multiple amputated digits in a syn-
dactylized fashion and range of motion exercises with the
flaps in place would be detrimental to wound healing. Ul-
timately application and use of the VAC dressing has to be
customized to the requirements of the defect and the flap
used for coverage, to optimize outcomes. 
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ear Sir, 

We thank the authors for their interest 1 in our work, and
o the Editor for the opportunity to respond. As the authors
ecognise, and we discuss in our paper, the data upon which
urrent excision margin guidance for cutaneous squamous 
ell carcinomas (SCCs) is limited 2 . We sought to improve the
vailable data with the largest published series of periph- 
ral and deep margins focussing on a high risk group (poorly
ifferentiated SCCs). The last update of the British Associ- 
tion of Dermatology/British Association of Plastic, Recon- 
tructive & Aesthetic Surgery (BAD/BAPRAS) guidance from 

009 suggests 6 mm or more peripheral margins for poorly
ifferentiated SCCs, with no details on deep margin 3 . In-
ernational guidelines updated since suggest that this may 
e inadequate, although this is based on expert consensus 
pinion. 
The authors suggest limitations in our data reporting of 

he peripheral margin clearance of SCCs. This is based on 
ur categorisation of peripheral margins as ≤4 mm which 
ould either represent an excision of an SCC under current
uidance (if considered low risk) or outside guidance if clin-
cal margins of excision were < 4 mm. We acknowledge this
ould lead to some ambiguity, so have revised Table 1 below
o distinguish this, including all lesions excised with a 4 mm
eripheral margin in a 4–5 mm category. 
We found 28 lesions were removed with margins < 4 mm

8 lesions with 2 mm margins, and 20 lesions with a 3 mm
Harvey Chim 
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esponse to letter 

egarding: Poorly 

ifferentiated cutaneous 

quamous cell carcinomas 

ave high incomplete 

xcision rates with UK 

inimum recommended 

re-determined surgical 
argins 
linical margin). The reasons for smaller margins than rec-
mmended were if clinical suspicion was not a SCC, or in
ome anatomically constrained sites such as the medial can-
hus of the eye. Of these 28 lesions, none had an involved
eep margin, and only 1 had a close peripheral margin
0.8 mm margin for a microinvasive SCC at the base of a
eratin horn). 
This revision strengthens the point we make which is that

ell differentiated SCCs excised by the current guidance 
 ≥4 mm) has good clearance rates, but poorly differentiated
CCs have a higher overall incomplete peripheral margin of
xcision. 
We had also not analysed lesion size larger than 2 cm sep-

rately, which is another category of risk in SCCs 3 . The mea-
ured tumour size in our paper reported follows histological
xation, and therefore includes a degree of shrinkage of ap-
roximately 15% compared to in situ dimensions 4 . We there-
ore advise caution before recommendations based on this. 
However, we performed regression analysis of our data 

ncluding the variables of site, histological grade, surgi- 
al margin, and tumour diameter both as the subgroups of
2 cm/ > 2 cm and as a continuous variable. Tumour diame-
er > 2 cm did not demonstrate a statistically significant ef-
ect on the likelihood of peripheral margin status ( p = 0.091
nvolved-clear, p = 0.152 close-clear), or deep margin status
 p = 0.477 involved-clear, p = 0.264 close-clear). This was
lso the case for diameter as a continuous variable, with the
xception of deep margin status ( p = 0.005 involved-clear
ut odds ratio only 1.09). 
We commend the work of the UK Reconstructive Surgery

rials Network (RSTN) and their ongoing audit on NMSC man-
gement in the UK. 5 From March to July 2020, they have
ollected the data from 32 UK plastic surgery units, in-
luding 2636 excisions, of which 746 have been confirmed
o be SCCs (Personal communication). Analysis of the final
ataset from this national audit is likely to improve the gaps
n our knowledge to manage the second most common ma-
ignancy worldwide, and inform efforts such as the revised
AD/BAPRAS guidance which is underway. 
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Table 1 Breakdown of peripheral pathological margins by histopathological grade of cSCC. [Revised from Table 5 2 . 

Clinical peripheral 
margin 

Well differentiated 
clear/close/involved 

Moderately differentiated 
clear/close/involved 

Poorly differentiated 
clear/close/involved 

< 4 mm 11/1/0 91.7% clear 13/0/0 100% clear 3/0/0 100% clear 
4–5 mm 53/1/0 98.1% clear 47/2/2 92.1% clear 8/2/1 72.7% clear 
6–9 mm 13/ 0/0 100% clear 35/0/1 97.2% clear 7/0/0 100% clear 
≥ 10 mm 4/0/0 100% clear 15/1/0 93.8% clear 9/0/1 90% clear 
Not known 15/0/1 93.8% clear 25/1/0 96.2% clear 6/0/1 85.7% clear 
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