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Abstract

Background Hematoma is the most common postopera-

tive complication of rhytidoplasty, resulting in higher

morbidity and longer recovery. Quilting suture for closure

of the undermined area in abdominoplasty avoids the

occurrence of seroma. Based on this principle and with the

objective of reducing the number of patients with hema-

tomas in rhytidoplasty, a similar surgical tactic was

developed in which a hemostatic net is created with a

running transfixing suture of 5-0 nylon encompassing the

skin and the superficial musculoaponeurotic system-

platysma.

Methods The study enrolled 525 consecutive patients

who underwent rhytidoplasty between July 2009 and

February 2013. The first 120 patients (group A) were

evaluated retrospectively and considered control subjects.

The remaining 405 patients (group B) had application of

the described tactic, with data collected prospectively. The

occurrence of hematoma, ischemia, and necrosis was

observed during the first 72 h after surgery.

Results Control group A included 17 patients with

hematoma (14.2 %) during the first 72 h, whereas no

patient in group B experienced such a complication

(p \ 0.001). The surgical tactic did not significantly

increase the occurrence of ischemia. This complication was

experienced by 11 patients in group A (9.2 %) and 26

patients in group B (6.4 %) (p = 0.408). The tactic also did

not change the incidence of necrosis, which was present in

three group A patients (2.5 %) and six group B patients

(1.5 %) (p = 0.723).

Conclusion The hemostatic net is an efficient and safe

method for preventing early hematomas in rhytidoplasties.

Level of Evidence III This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

One of the greatest challenges in rhytidoplasty is effective

avoidance of hematoma, the most frequent postoperative

complication with this type of surgery [1–3]. Observed in

up to 13.4 % of patients [4, 5], hematoma affects postop-

erative recovery because it is associated with an increased

incidence of edema, ecchymosis, ischemia, infection, and

necrosis in the area treated by rhytidoplasty [1].

Many methods have been described in attempts to

eliminate this complication including drains [6, 7], tissue

glues [8–11], tumescent infiltration [12], and dissection

with ultrasonic instruments [13]. However, none of these

methods have been completely effective in preventing

hematoma. One study that observed no incidence of this

complication was based on control of clinical variables

(e.g., blood pressure), which often is difficult to reproduce

[14].

A dramatically low incidence of seroma has occurred in

abdominoplasty since the introduction of quilting suture to

close the detached space, as originated by Baroudi and

Ferreira [15]. The idea of placing similar internal sutures in

rhytidoplasty to avoid hematoma is curbed by the difficulty
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in covering the entire flap area and also in achieving ade-

quate skin traction.

Based on the principle of mechanical and compulsory

closure of the areas treated by surgery, we have previously

described a surgical tactic applied to rhytidoplasty in which

a hemostatic net of continuous and transfixing sutures in

the skin is created [16]. This method eliminated the

occurrence of hematoma in a series of 246 consecutive

patients. In the current study, we demonstrated the safety

and efficacy of the procedure performed for a larger group

of patients.

Patients and Methods

From July 2009 through February 2013, 525 consecutive

patients underwent rhytidoplasty with the same surgical

team in the same hospital facility. To be included in the

study, a patient needed to have at least the middle third of

the face approached. Other facial surgical rejuvenation

procedures (blepharoplasty, endoscopic treatment of the

frontal region, erbium/CO2 laser, fat injection, and/or

platysmaplasty) were performed in association with the

surgery when indicated.

The patients were divided into two groups. Group A,

which served as the control, included the first 120 patients,

who underwent surgery between July 2009 and March

2010. These patients were not treated using the proposed

surgical tactic and had their data analyzed retrospectively.

Group B was composed of the remaining 405 patients,

who underwent the described surgical tactic between April

2010 and February 2013. Data were collected prospectively

for this group.

The descriptive data collected included age, gender,

number of previous rhytidoplasties, association with sub-

mental platysmaplasty, smoking, and hypertension. All the

patients were observed for the occurrence of hematoma,

ischemia, and necrosis during the first 72 h after surgery.

Hematoma, as previously defined [4, 17], is a blood

deposit larger than 30 mL that requires surgical drainage in

the operating room. Ischemia, defined clinically, is an area

1 cm2 or larger, purple in color, that has a slower capillary

refill, measured by digital compression and needle punc-

ture, than the adjacent area with normal skin color.

Necrosis is defined as a blackened area 1 cm2 or larger in

which no perfusion has occurred, according to the criteria

described earlier.

All the patients were photographed before and after

surgery. All the patients agreed to sign an informed consent

form. The group B patients (and their relatives whenever

possible) received guidance about the proposed surgical

procedure before surgery with the help of videos and

photos.

This study was approved by the Research Ethics Com-

mittee of the Sociedade Evangélica Beneficente do Paraná

on 21 July 2009.

Surgical Technique

All the patients were anesthetized by the same group of

anesthesiologists. Control group A and the first 281

patients of study group B had local anesthesia under

sedation. The remaining 124 patients of the study group

underwent general anesthesia. This change in method was

prompted by the fact that the subplatysmal structures were

more frequently explored in the last 2 years of the authors’

practice. Because these deep structures are not locally

anesthetized well, general anesthesia was chosen.

Local Anesthesia and Sedation

A combination of midazolam, ketamine, propofol, and

fentanyl was used for sedation [18]. After induction of

anesthesia, the patients were infiltrated with two tumescent

local anesthetic solutions [17]. The first solution, for use in

the incisions, was more concentrated and comprised 20 mL

of lidocaine 2 %, 10 mL of ropivacaine 1 %, 220 mL of

saline solution 0.9 %, and epinephrine 1:400,000. The

second anesthetic solution, for use in the areas of dissec-

tion, was less concentrated and prepared with 20 mL of

lidocaine 2 %, 10 mL of ropivacaine 1 %, 470 mL of

saline solution 0.9 %, and epinephrine 1:500,000.

Depending on the area of the face, part of these solutions

was not used. The two sides of the face were infiltrated

before the surgery was begun.

General Anesthesia

After induction of anesthesia with propofol (0.2–0.4 mg/

min), fentanyl (5 lg/kg), and pancuronium bromide

(0.08 mg/kg), the patients were maintained with a mixture

of isofluorane 0.25 %, oxygen 40 %, nitrous oxide 60 %,

and propofol 0.25–0.30 mg/min. To improve comfort and

to diminish the use of general anesthesia drugs during

surgery, the same local anesthesia infiltration described

earlier was used. With both local anesthesia plus sedation

and general anesthesia, cephalexin (1 g) and dexametha-

sone (10 mg) were infused intravenously during induction,

as was clonidine, for better blood pressure control [19].

Intermittent pneumatic compression was used for pro-

phylaxis of deep venous thrombosis during and after sur-

gery until the patient began ambulation, usually 12 h after

surgery. Elastic stockings were used during surgery and

until postoperative day 15. Subcutaneous enoxaparin was

used in the preoperative, operative, and postoperative

periods according to strict indications based on personal
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risk factors and family history of deep venous thrombosis

[20, 21].

The surgical procedure was performed as previously

described [22, 23]. Rhytidoplasty to the middle third of the

face was performed with an incision that extended from the

preauricular area to just above the line of hair implanta-

tion anteriorly and to the retroauricular region posteriorly.

The superficial musculoaponeurotic system (SMAS) in

the middle third of the face was treated with plication

or resection. No patient was treated with an SMAS flap.

A lateral plication of the SMAS-platysma flap was

performed.

The dissection in the neck and middle third of the face,

which was always wide, was performed with Metzenbaum

scissors (Marina Medical, Sunrise, FL, USA). In the neck,

we tried to release the last inferior skin fold. The middle

right third of the face was managed before the left third. The

limit of dissection in this region followed a longitudinal line

passing through the outer corner of the eye, with attention

paid to ensuring that dermal ligaments had an adequate

release. Hemostasis with electrocautery (Electrosurgical

Generator SS-200A; WEM, Brazil, or Force FX; Valleylab,

Boulder, CO, USA) was predominantly performed on larger

vessels, avoiding cauterization of the flap.

Proposed Surgical Tactic

After traction and fixation of the skin-fat flap on the right

side, and taking advantage of the head’s left lateral posi-

tion, the hemostatic net is begun. Performed with contin-

uous sutures, this procedure is focused on closure of the

virtual space generated during dissection of the skin in the

middle third of the face and the neck. Mononylon 5-0

suture is used to cover most of the dissected area (Ethilon

5-0, triangular 26-mm needle; Ethicon, São José dos

Campos, SP, Brazil). Mononylon 4-0 suture (Ethilon 4-0,

triangular 30-mm needle; Ethicon) may be used in areas of

thicker skin.

The first line of the net begins in the most inferior and

medial dissected area of the neck (Fig. 1). The needle pas-

sage follows a uniform pattern, transfixing perpendicular to

the skin, plunging into the SMAS-platysma at 45�, and

emerging at the same angle at a distance of 0.8–1 cm from

the point of entry (Figs. 1, 2). This spacing and a mild trac-

tion on the thread by the assistant ensures that the suture will

not be loose and not too tense, thus preventing impairment in

blood circulation. The SMAS-platysma is encompassed at

each passage of the needle so as to bring it into contact with

the skin, thereby closing the space (Fig. 2).

The first line of suture ends in the most posterior portion

of the retroauricular incision. The second line begins about

1 cm above, following parallel to the first and so on until

all the dissected areas are covered by the hemostatic net

(Figs. 3, 4, 5). After the right side is completed, the left

side is dissected and treated in the same manner.

The patients in group A received a Jackson-Pratt 15-Fr

tubulolaminar drain (Jac-Cell Medic, Lachine, Quebec,

Canada) in each side of the face. The patients in group B,

for whom the hemostatic net was used, were not drained.

The skin suture is performed with surgical staples

(Proximate; Ethicon Endo-Surgery, Cincinnati, OH, USA)

in the scalp, with 5-0 nylon stitches (Ethilon 5-0; Ethicon,

São José dos Campos, SP, Brazil) in the retroauricular

region and ear lobes, and with 4-0 poliglecaprone (Mon-

ocryl 4-0; Ethicon, São José dos Campos, SP, Brazil) in the

preauricular areas.

Patients normally are hospitalized for 48 h. During this

period, an occlusive dressing is maintained and changed

after 24 h. On the second postoperative day, 2–3 h before

Fig. 1 The hemostatic net starts at the lowest point of dissection on

the neck. A distance of 0.8–1.0 cm is kept between each passage of

the needle. The darker area marks the limits of flap dissection

Fig. 2 The 30-mm triangular needle of a 5-0 mononylon stitch enters

at 45�, encompassing the skin and the superficial musculoaponeurotic

system (SMAS)-platysma
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discharge of the patient, the bandage and the hemostatic net

are removed. As with simple skin sutures, each loop of the

net is cut and removed individually.

With the described surgical procedure, it is natural to

have some concerns about the quality of the scarring at the

needle entry sites in the hemostatic net. To assess this, the

patients in group B were evaluated at the end of postop-

erative months 1 and 3 for the presence or absence of skin

hyperpigmentation and hypopigmentation.

Statistical Analysis

The results were analyzed using Fisher’s exact test. A

p value of 0.05 or lower or 5 % was established for

rejection of the null hypothesis.

Results

The descriptive analysis of both groups is shown in

Table 1. The average age was 55.4 years for the patients in

group A and 55.39 years for the patients in group B. Both

groups had a higher percentage of women. Most of the

patients were nonsmokers, normotensive, and undergoing

surgery for the first time.

Figures 6, 7, 8, 9, 10, 11 illustrate the postoperative

evolution of a 62-year-old patient submitted to rhytido-

plasty, frontal videoendoscopy, upper and lower blepha-

roplasty, and submental platysmaplasty. The hemostatic

net was used in this patient.

In group A, 102 patients (85 %) also were submitted to

submental platysmaplasty, compared with 388 patients

(96 %) in group B (Table 2). Hematomas developed in 17

group A patients (14.2 %) during the first 72 h. In group B,

the hemostatic net was used, and no patient experienced

this complication (p \ 0.001) (Table 3).

Ischemia was observed in 11 group A patients (9.2 %),

an incidence higher than in group B (6.5 %, 26 patients).

This difference was not statistically significant (p = 0.408)

(Table 4).

Necrosis was observed in three group A patients (2.5 %)

and six group B patients (1.5 %). This difference was not

statistically significant (p = 0,723) (Table 5).

Hyperpigmentation at the points of needle puncture in

the hemostatic net was observed in 42 patients (17.1 %),

mostly those with Fitzpatrick skin types 3 or 4. This

symptom resolved in an average of 3 months. For these

patients, topical hydroquinone 2 % was used after the first

postoperative month to accelerate recovery. Figure 12

presents a patient who received this treatment. A month

after surgery, hyperpigmentation developed in the region of

the neck where the sutures had been applied. This hyper-

chromia disappeared after 3 months.

Fig. 3 Following an upward direction, the remaining lines of suture

are established in a parallel fashion, with a distance of 0.5–0.8 cm left

between them

Fig. 4 At the end, the whole hemiface is covered by the hemostatic

net

Fig. 5 The hemostatic net also is placed in the submental and chin

areas
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Persistent hypopigmentation was found in three patients

(1.2 %). The patient in Fig. 13 illustrates this occurrence.

Discussion

The occurrence of hematoma complicates the postoperative

evolution of rhytidoplasty by leading to more edema and

fibrosis [1–4]. In large hematomas, often found when a

delay in the diagnosis is longer than desirable, ischemia

and necrosis of the skin-fat flap may occur, seriously

compromising the outcome of surgery.

The rate of hematoma in the control group (14.2 %),

although high compared with the incidences described by

other authors (up to 8 %) [4], should be interpreted in light

of the amplitude of the dissection performed. As stated

earlier in the ‘‘Methods’’ section, the patients had sys-

tematically ample skin flaps in the middle third of the face.

Furthermore, whereas most published works do not indi-

cate the rate at which the neck is opened, in this analysis,

85 % of patients in the control group and 96 % of the

patients in the group with the hemostatic net were sub-

mitted to submental platysmaplasty.

As observed in a study that evaluated 1,078 patients,

approaching the neck via a submental incision is the factor

most associated with hematoma, carrying a relative risk of

Table 1 Descriptive analysis of

the studied groups
Group A (control) Group B (hemostatic net)

n (%) n (%)

Average age: years (range) 55.4 (33–77) 55.39 (34–81)

Female 109 (90.8) 369 (91.1)

Male 11 (9.2) 36 (8.9)

Nonsmoker 96 (80) 359 (88.7)

Smoker 24 (20) 46 (11.3)

Normotensive 109 (90.8) 377 (93.1)

Hypertensive 11 (9.2) 28 (6.9)

Primary rhytidoplasty 95 (79.2) 389 (96.0)

Secondary rhytidoplasty 20 (20.8) 13 (3.2)

Tertiary rhytidoplasty 5 (4.2) 3 (0.8)

Total 120 (100) 405 (100)

Fig. 6 A 62-year-old woman in a left preoperative view. Surgical

planning included rhytidoplasty, frontal videoendoscopy, upper and

lower blepharoplasty, submental platysmaplasty, and the hemostatic

net

Fig. 7 Patient 24 h after surgery
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4.3, higher than the risk for arterial hypertension, gender,

use of aspirin, and smoking [5]. In that study [5], 26

(13.4 %) of 194 patients who had platysmaplasty experi-

enced hematomas, an incidence similar to that of our

control group. In our experience, this incidence represents

an average of 17 patients with hematoma per year. Besides

the number, this rate meant stress for the surgical team and

for the patients in a way that forced the development of a

different solution to this problem.

Fig. 8 Patient on postoperative day 6

Fig. 9 Patient on postoperative day 20

Fig. 10 Patient at postoperative month 2

Fig. 11 Patient at postoperative month 4
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Such a solution was developed for seroma in abdomi-

noplasty with the use of internal sutures [15, 24]. The

paradigm of using drains in this surgery was transformed,

and many surgeons currently do not use them because of

the confidence the quilting suture has generated.

Encouraged by the outcomes obtained with these

abdominoplasty sutures, the authors of this study began to

develop the idea of using a hemostatic net to prevent the

development of hematoma. The tactic also was based on

the transfixing sutures for flap stabilization in rhytido-

plasty, as shown by Pontes [25], and on the work of Rho

et al. [26], who showed their use in preventing the occur-

rence of hematoma after liposuction of the axilla in the

treatment of hyperhidrosis in this region.

Previously, our routine for treating small hematomas

was to drain them at the bedside, according to established

procedures [27, 28]. Large hematomas were eliminated in

Table 2 Rates of submental

platysmaplasty
Group A (control) Group B (hemostatic net)

n (%) n (%)

With submental platysmaplasty 102 (85) 388 (96.0)

Without platysmaplasty 18 (15) 17 (4.0)

Total 120 (100) 405 (100)

Table 3 Hematoma

Group A Group B

(n = 120) (n = 405)

n (%) n (%)

Present 17 (14.2) –

Absent 103 (85.8) 405 (100)

Total 120 (100) 405 (100)

p \ 0.001

Table 4 Ischemia

Group A Group B

(n = 120) (n = 405)

n (%) n (%)

Present 11 (9.2) 26 (6.4)

Absent 109 (90.8) 379 (93.6)

Total 120 (100) 405 (100)

p = 0.408

Table 5 Necrosis

Group A Group B

(n = 120) (n = 405)

n (%) n (%)

Present 3 (2.5) 6 (1.5)

Absent 117 (97.5) 399 (98.5)

Total 120 (100) 405 (100)

p = 0.723

Fig. 12 Patient who underwent rhytidoplasty with the hemostatic net.

Left 1 month after surgery, with hyperpigmentation on the neck. Right

Same patient 3 months after surgery showing a resolved

hyperpigmentation

Fig. 13 Patient at postoperative month 4 showing areas of hypopig-

mentation on the neck corresponding to the area in which the

hemostatic net was applied
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the operating room, with drainage achieved by opening the

skin sutures and cauterizing the bleeding vessels. This

approach was modified about 8 years ago.

Initially, recurrent and minor hematomas (localized

areas up to 5 cm in diameter) were treated by aspiration of

the blood and placement of transfixing sutures to stabilize

the skin and close the virtual space. It was feared that these

stitches in the skin flap could lead to ischemia or necrosis,

but this was not seen. Good quality of skin healing was

obtained when the suture was applied and held for up to

48 h. The authors also considered that the passage of the

needle in the SMAS-platysma was safe because it was not

deeper than that commonly used in the SMAS plication.

The authors expanded the therapeutic use of these

sutures, already in the form of a hemostatic net, to patients

with large hematomas involving, for example, an entire

side of the face. In fact, 15 of the 17 patients in the control

group of this study (group A) who experienced hematomas

were treated according to this procedure. This experience

led the authors to a more daring step: to use the hemostatic

net preventively and not only as a way to treat hematomas.

A routine for the surgical tactic described in this report

was established. The results indicate that the hemostatic net

prevents the occurrence of hematoma in the first 72 post-

operative hours. The mechanisms that led to this observa-

tion may have been a combination of several factors such

as total obliteration of spaces, pressure of the skin on the

SMAS-platysma, and stability of the flap.

Furthermore, it was noted that the net did not lead to a

higher incidence of ischemia or necrosis, two complica-

tions naturally feared with application of the suture to the

flap. In this regard, some technical details should be con-

sidered. First, in the group with the net, extensive cauter-

ization of the detached area was not necessary. This

cauterization, especially for patients who bleed more, can

compromise blood flow.

Second, and very important, operations with extensive

dissections, as performed in this study, should ensure

regular flaps thick enough to maintain good perfusion.

Normally, thinner flaps tend to have more ischemia and

necrosis. Such complications may be attributed to the he-

mostatic net when in fact the quality of the flap is itself a

key determinant of its survival.

Once the surgeon is confident enough with his or her

dissections, the hemostatic net may be used. It should be

noted that this procedure is reversible, and if after the net is

applied the quality of vascularization is in doubt, the stit-

ches can always be removed.

Another aspect of this surgical tactic, which has been

debated, is the possibility of overtreatment because, sta-

tistically, the majority of patients would not experience a

hematoma. The main problem is that a hematoma is not a

predictable event although risk factors are identifiable.

Considering that hematoma is followed by a more dif-

ficult recovery with delayed results and that the presented

tactic eliminated this complication, the authors currently

view the tactic as a necessary step during surgery. How-

ever, for those surgeons who might want to introduce the

tactic in their practice, high-risk patients for hematoma

could be considered first.

An additional advantage of the net is worth mentioning:

skin accommodation in patients with deep wrinkles in the

lower aspect of the neck. The net allows better positioning

of the neck flap, leading to a more effective redraping of

this region. The patient in Figs. 14 and 15 illustrates this

application of the hemostatic net.

The question most often asked when this tactic is pre-

sented to patients relates to the unusual visual aspect of the

hemostatic net. The use of an occlusive dressing during the

hospital stay (48 h) helps to improve patient acceptance of

the procedure.

Skin healing in the area of hemostatic net performance

is a natural concern when this surgical tactic is considered.

The first cases of hematoma management using the net

showed that hyperpigmentation, when it occurred, was

temporary in most cases.

It is important to note that due to the ethnic background

of the city and region in which the authors have their

practice, only patients with Fitzpatrick skin types 1–4 were

treated. Therefore, conclusions cannot be drawn from this

study about the healing quality of the hemostatic net for

patients with skin types 5 or 6.

On the other hand, the few patients with hypopigmen-

tation did not experience major repercussions because the

Fig. 14 Patient with preoperative deep neck wrinkles
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retroauricular region was the most frequently affected,

often in a barely noticeable manner. It was observed that all

the affected patients had solar leukodermia. It is therefore

advisable to discuss this possibility with all patients, par-

ticularly those presenting with this preoperative condition.

Conclusions

The hemostatic net is an efficient method for preventing

early hematomas in rhytidoplasty. This surgical procedure

did not lead to a significant increase in the incidence of

ischemia or necrosis.
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