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Abstract
Introduction  Soft tissue reconstruction of the hand and distal upper extremity is challenging to preserve the function of the 
hand as good as possible. Therefore, a thin flap has been shown to be useful. In this retrospective study, we aimed to show 
the use of the free temporoparietal fascial flap in soft tissue reconstruction of the hand and distal upper extremity.
Methods  We analysed the outcome of free temporoparietal fascial flaps that were used between the years 2007and 2016 at 
our institution. Major and minor complications, defect location and donor site morbidity were the main fields of interest.
Results  14 patients received a free temporoparietal fascial flap for soft tissue reconstruction of the distal upper extremity. 
Minor complications were noted in three patients and major complications in two patients. Total flap necrosis occurred in 
one patient.
Conclusion  The free temporoparietal fascial flap is a useful tool in reconstructive surgery of the hand and the distal upper 
extremity with a low donor site morbidity and moderate rates of major and minor complications.
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Introduction:

The temporoparietal fascial flap (TPFF) was first described 
by Golovine in 1898 [1, 2]. To this day it is still a useful tool 
in reconstructive surgery [3]. It can be used as a pedicled 
flap to cover defects of the scalp, midface, mandible and 
oral cavity [4]. As a free flap it can cover defects whenever a 
very thin layer of tissue is needed. The long pedicle and the 
low donor site complications as well as the inconspicuous 
scar are the main advantages of this flap [1, 2]. These char‑
acteristics result in a good functional and aesthetic outcome 
especially when the defect is located at the hand. Further‑
more, harvesting the flap and exposing the recipient vessels 

is possible simultaneously, if transplanting the TPFF to the 
upper extremity [5].

The anatomy of the TPFF has been described earlier [4, 
6–9]. The temporalis fascia (TPF) is a thin, highly vascular‑
ized tissue that covers the temporalis muscle. It has a super‑
ficial and a deep layer, in between connective tissue and fat 
tissue. The TPF is mainly supplied by the superficial tempo‑
ral artery (STA). Recent studies have shown that 88% of the 
TPF get their blood supply from the STA, nine percent are 
supplied by the posterior auricular artery, and three percent 
by the occipital artery [10]. During harvesting the flap, two 
nerves are in close proximity to the temporalis fascia: the 
frontal branch of the facial nerve is located under the tem‑
poralis fascia, the auriculotemporal nerve is 5 mm close to 
the superficial temporal artery until 1,5 cm above the helix 
[11]. Flap thickness is usually between 2 and 4 mm and a 
TPFF can be harvested up to a size of 14 × 17 cm2 [7, 11]. A 
further advantage of the flap is the possibility of harvesting 
a second combined pedicled flap: the temporalis muscle [7].

To present its suitable use for soft tissue reconstruction of 
the hand, all free TPFF of the superficial temporalis fascia 
during the years 2007–2016 at our institution were analysed.
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Methods

Ethical approval for this study was obtained from the insti‑
tutional ethic committee (26319_Bc). Between the years 
2007–2016, 14 patients received a free TPFF of the super‑
ficial temporalis fascia for soft tissue reconstruction. The 
youngest patient was 17, the oldest 80 (mean age 53 years). 
The defect had an average size of 14.3 cm2.

Operative procedure

Preoperatively, the STA was localized by Doppler examina‑
tion. After incision in the hairline, the scalp flap including 
the subcutaneous fat was removed from the temporoparietal 
fascia. The STA and the superficial temporalis vein were 
exposed and followed until they reach the parotid gland. The 
temporal branch of the facial nerve was exposed as well and 
preserved. The dissection of the flap started from superior to 
inferior until the flap was dissected from the temporalis mus‑
cle and harvested as free flap. Finally, the flap was grafted 
with full-thickness or split-thickness skin.

The recipient vessels were exposed simultaneously to 
flap harvesting. All arterial anastomoses were performed 
end-to-side, for the venous anastomoses, a microvascular 
anastomotic coupler was used (Synovis MCA, Birmingham).

Beside age and gender of the patients, the defect size, 
entities of the defect and the defect region were analysed. 
Furthermore, the comorbidities of the patients as well as the 
length of the stay in hospital were recorded. Major complica‑
tions were defined as flap necrosis and paresis of the facial 
nerve. Minor complications included haematoma or delayed 
wound healing without revision surgery.

The statistics were performed by using SPSS Version 24 
(IBM, Armonk, USA). For unrelated, parametric test vari‑
ables, the Student´s t test was used, for unrelated, non-para‑
metric test variables, the brown-Mood-Median-test as well 
as the Mann–Whitney-U-test were used. The Kruskal–Wal‑
lis-Test was used in metric test variables.

Results

During 2007–2016, 14 patients received a free TPFF for 
soft tissue reconstruction of the upper extremity. Seven 
patients were males (50%), and seven were females (50%). 
There were five main entities (Fig. 1) for the defects pre‑
sented in this study: infection (n = 8), trauma (n = 3), 
tumor resection (n = 1), scar contraction (n = 1) and neu‑
roma (n = 1). The detected pathogens were staphylococ‑
cus aureus (n = 4), klebsiella pneumoniae (n = 1), actino‑
myces viscosus (n = 1), streptococcus pyogenes (n = 1) 

and neisseria weaveri (n = 1). Comorbidities were found 
in 71% of patients (n = 10). Most patients suffered from 
arterial hypertonia (n = 7), followed by diabetes melli‑
tus (n = 3) and hypercholesterolemia (n = 2). Additional 
comorbidities were hyperuricemia, rheumatism, Factor 
V Leiden mutation, atrial fibrillation, hypothyreoidism, 
heart valve replacement and chronic heart failure. Mean 
follow-up period was 13 weeks (1–31 weeks). The mean 
defect size was 14 cm2 (11–20 cm2, ± 13 cm2). All free 
TPFF were transplanted to the upper extremity. Eight of 
them were used for reconstruction of a finger (57%), three 
for soft tissue reconstruction of the dorsum of the hand 
(22%), two for the palm of the hand (14%) and one for the 
forearm (7%).

The time required for surgery was 4 h 26 min (± 59 min); 
patients stayed in hospital after soft tissue reconstruction 
for 9.5 days.

Complications were recorded in five patients (Fig. 2). In 
two cases of all TPFF (14.3%), major complications were 
found. There was one flap necrosis, so the patient received 
a free serratus muscle flap as second reconstruction. One 
patient suffered from paresis of the facial nerve with a pare‑
sis of the forehead and the eyebrow. Minor complications 
were found in three patients (21.4%): two patients suffered 
from postoperative haematoma. One patient had impair‑
ments of wound healing. Alopecia was found in none of the 
14 patients.

The time required for the operation had no statistically 
significant influence on the postoperative complications.

Even though the postoperative stay in hospital was longer 
in patients of higher age, we did not find a statistical sig‑
nificance (p = 0.35). The number of comorbidities had no 
influence on the duration of the stay in hospital (p = 0.177) 
or on the number of complications (p = 0.39).

Fig. 1   Defect entities
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A 73-year-old male patient presented an infection of 
his right thumb (Fig. 3) with osteomyelitis of the proximal 
phalanx that was diagnosed previously with X-ray (Fig. 4) 
and an MRI. The patient received multiple debridements 
including partial resection of the infected bone (Fig. 5). 
Histomorphological examination of bone samples of the 
proximal phalanx showed an osteomyelitis. Local anti‑
biotics (Septopal®) were applied as recommended treat‑
ment for bone infections [12]. Furthermore, he received 
antibiotics—first Amoxicillin Clavulanate followed by 
Clindamycin due to the development of an exanthema—
to address the detected Staphylococcus aureus for a total 
of 6 weeks. The patient received a free TPFF for soft tis‑
sue reconstruction when the wound was macroscopically 
clean (Fig. 6). The radial artery and its accompanying vein 
were chosen as recipient vessels. A 3.0-mm microvascular 
anastomotic coupler was used for the venous anastomosis. 

Three months after soft tissue reconstruction (Fig. 7a), 
the scar of the donor side was inconspicuous (Fig. 7b). 
Four months after soft tissue reconstruction and after heal‑
ing of the osteomyelitis, the bony reconstruction of the 
proximal phalanx of the right thumb was performed by 
transplanting an iliac crest bone graft including an arthro‑
desis of the first metacarpophalangeal joint,. Five months 
after bony reconstruction, the patient was able to oppose 
the thumb to the little finger with just 1 cm distance. Seven 
months after the end of the antibiotic treatment, the X-ray 
of the right thumb did not show a sign of osteomyelitis, a 
sufficient bony consolidation was seen (Fig. 8).

Fig. 2   Major and minor complications

Fig. 3   73-year-old male patient with an infection of his right thumb

Fig. 4   X-ray showing osteomyelitis of the proximal phalanx of the 
right thumb

Fig. 5   Debridement with partial bony resection
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Discussion

The TPFF is widely used in plastic and reconstructive sur‑
gery. The combination of the very thin temporalis fascia 
and a skin graft is useful when a very thin layer of tis‑
sue is needed—for example at the palm or instep region 
when tendons, bones or joints are exposed so a simple 
skin graft is not suitable [13]. The STA has a constant 
anatomy, making flap harvesting a straight forward pro‑
cedure. In addition, the donor site morbidity is generally 
low. Since it offers a good gliding surface, the flap has 
been published for a variety of indications as a free or 
pedicled TPFF in reconstructive surgery at any part of the 
body Soft tissue reconstruction of the hand requires best 

possible functional outcome, scar contractures and wound 
healing disorders should be avoided [14].

The management of soft tissue defects requires a staged 
strategy. According to the reconstructive ladder, local flaps 
should be taken into consideration before choosing free 
flaps. So an alternative treatment for soft tissue defects of 
the hand and wrist is the reconstruction using reverse fore‑
arm flaps such as the reverse adipofascial radial forearm 
flap (RARFF). Its harvesting side usually needs to be closed 
with a skin graft in contrast to the one of the TPFF, where 
direct closure is possible. Furthermore, the RARFF requires 
sacrificing one major artery of the arm [15]. Modifications 
of the flap based on a perforator of the radial artery have 
already been described, but they result in longer scars and 
might have higher complication rates compared to axial flaps 
because of the weaker plexus perfusion [16, 17]. Beside the 
RARFF, a pedicled flap based on the distal cutaneous branch 
of the ulnar artery might be an adequate treatment option 
[18]. The main advantage of those reverse forearm flaps is 
the possibility of soft tissue reconstruction of the hand using 
a pedicled flap, that usually results in a shorter duration of 
the operation. Microsurgical risks such as thrombosis of the 
vessels ending in flap loss should be reduced. Nevertheless, 
partial flap necrosis up to one-third of the flap area due to 
venous congestion was reported in 8.9% in patients with a 
pedicled flap based on the distal cutaneous branch of the 
ulnar artery [18]. In addition, partial flap loss is one of the 
main complications in RARFF. Rogachefsky et al. reported 
partial flap loss in 16.7% of cases [19]. Others found par‑
tial flap loss or epidermiolysis of the whole flap in 4.7% of 
RARFF [20]. The rates of partial flap loss are even higher in 
flaps based on a perforator of the radial artery, where partial 
flap loss was reported in two-thirds of all cases [21].

Fig. 6   Tempororoparietal fascia flap after harvest

Fig. 7   Results 3 months after free TPFF (a) with inconspicuous scar at the donor site (b)
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Free TPFF are mostly used in soft tissue reconstruction 
of the upper or lower extremity as after avulsion injury 
to both hands with exposed bones and tendons [22]. Or 
after trauma (burns, radiation, gunshot) or after replan‑
tation of a finger [23]. Furthermore, the free TPFF was 
used for augmentation of the first web space in 13 patients 
with ulnar nerve palsy—in total 14 TPFF with one patient 
having bilateral correction of the first web space [9]. In 
contrast to these studies, we present five different soft tis‑
sue defect entities. In our study, 14 free TPFF were trans‑
planted to the upper extremity, after infection, trauma, scar 
correction, tumour resection or neuroma.

As in other types of flaps, the main complications of 
transplanting a free TPFF are flap necrosis, haematoma, 
seroma and delayed wound healing [24]. The complica‑
tions are similar in studies reporting transplantation of 
the free TPFF. Yang et al. found in 11 free TPFF for soft 
tissue reconstruction of the lower extremity two major 
complications with venous crisis and one skin necoris. No 
flap necrosis and no donor site morbidity were found [13]. 
Woods et al. reported a flap survival rate of 95% (21 flaps) 
at the lower extremity, which is similar to our results. Par‑
tial flap necrosis was found in four patients. Four patients 
suffered from transient alopecia at the donor site, one 
patient had permanent alopecia. Temporary palsy in the 
forehead as injury to the temporal branch of the facial 
nerve was found in one patient [25]. We have recently 
utilized the near-infrared Indocyanine-green (ICG) fluo‑
rescence method intraoperatively to determine the true 
extend of the vascular supply within the whole flap and 
have successfully tailored the flaps according to the ICG 
perfusion mapping which allows us to discard any poten‑
tially non vital flap parts and to avoid necrosis of the flap 
margin [26–28].

The mean age of the patients in our study (53 years) was 
higher compared to other studies showing that reconstruc‑
tion is possible even at higher age [9, 25]. The complica‑
tion rate in our study was similar to others: major complica‑
tions occurred in 14.3%, minor complications were found 
in 21.4%. There was one total flap necrosis of a free TPFF 
requiring additional surgery due to venous insufficiency that 
could not be solved by revision as in other types of flaps 
[29], so the overall flap survival rate was in total 93%. Tem‑
porary paresis of the facial nerve was found in one patient 
(7.1%). The major and minor complications in our study 
were flap necrosis, haematoma and disorders in wound heal‑
ing as well as the donor site related complications of the 
temporal region as paresis of the facial nerve [30]. Both the 
high flap survival rate as well as the quite low donor side 
morbidity with a hidden scar resulting in a good aesthetic 
outcome show that the soft tissue reconstruction of the distal 
upper extremity with a free TPFF might be equally or even 
superior to the one with pedicled flaps of the ulnar or radial 
arterial systems.

According to the literature, the most often noted donor 
site morbidity is transient or permanent alopecia [7], why 
an endoscopic surgical harvest of the flap was invented to 
reduce the risk of alopecia [31]. We did not observe alopecia 
in any of the 14 patients of our study.

The mean follow-up period (13 weeks) in our study was 
shorter compared to other studies with follow-up periods up 
to 54 months [25] or 64 months [9]. A reason might be that 
many patients live far away from our hospital and only came 
to our hospital to receive the operative therapy. This may 
result in the postoperative care being carried out in facilities 
close to their home.

The venous coupler was used because of the reduced 
post-operative thrombosis risk and the shorter ischaemia 
time compared to hand-sewn venous anastomosis [32, 33].

We concentrated on single-stage reconstruction of soft 
tissue defects thus having a less complicated surgical pro‑
cedure compared to complex reconstructions including bony 
defects or multiple stage reconstructions. Unfortunately, 
more specific results of the functional and aesthetic outcome 
were not possible due to the retrospective character of the 
study. We presented soft tissue reconstruction of the hand 
and upper extremity after different defect entities showing 
the versatile use of the free TPFF.

Conclusion

The TPFF is a versatile and useful tool in plastic-reconstruc‑
tive surgery. As a free flap, it can cover soft tissue defects 
all over the body whenever a very thin layer of vascular‑
ized tissue is needed, especially in the distal upper extrem‑
ity. Beside its constant anatomy, it has an inconspicuous 

Fig. 8   X-ray of the right thumb 
7 months after the end of the 
antibiotic treatment
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donor-site morbidity. The complication rate we presented 
as major and minor complications is moderate.

Funding  Open Access funding enabled and organized by Projekt 
DEAL.

Compliance with ethical standards 

Conflict of interest  The authors hereby state that there was no conflict 
of interest in the creation of this article.

Open Access  This article is licensed under a Creative Commons Attri‑
bution 4.0 International License, which permits use, sharing, adapta‑
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

References

	 1.	 Brent B, Upton J, Acland RD, Shaw WW, Finseth FJ, Rogers C, 
Pearl RM, Hentz VR (1985) Experience with the temporoparietal 
fascial free flap. Plast Reconstr Surg 76(2):177–188

	 2.	 Jaquet Y, Higgins KM, Enepekides DJ (2011) The temporoparietal 
fascia flap: a versatile tool in head and neck reconstruction. Curr 
Opin Otolaryngol Head Neck Surg 19(4):235–241. https​://doi.
org/10.1097/MOO.0b013​e3283​47f87​a

	 3.	 Boeckx WD, De Lorenzi F, van der Hulst RR, Sawor JH, van de 
Kar T (2002) Free fascia temporalis interpositioning as a treat‑
ment for wrist ankylosis. J Reconstr Microsurg 18(4):269–274. 
https​://doi.org/10.1055/s-2002-30182​

	 4.	 Collar RM, Zopf D, Brown D, Fung K, Kim J (2012) The versatil‑
ity of the temporoparietal fascia flap in head and neck reconstruc‑
tion. J Plast Reconstr Aesthet Surg JPRAS 65(2):141–148. https​
://doi.org/10.1016/j.bjps.2011.05.003

	 5.	 Pechlaner S, Hussl H (1998) Complex trauma of the hand. Der 
Orthopade 27(1):11–16. https​://doi.org/10.1007/pl000​03445​

	 6.	 Lam D, Carlson ER (2014) The temporalis muscle flap and tem‑
poroparietal fascial flap. Oral Maxillofac Surg Clin North Am 
26(3):359–369. https​://doi.org/10.1016/j.coms.2014.05.004

	 7.	 Lai A, Cheney ML (2000) Temporoparietal fascial flap in orbital 
reconstruction. Arch Fac Plast Surg 2(3):196–201

	 8.	 Abul-Hassan HS, von Drasek AG, Acland RD (1986) Surgical 
anatomy and blood supply of the fascial layers of the temporal 
region. Plast Reconstr Surg 77(1):17–28

	 9.	 Kruavit A, Visuthikosol V (2010) Temporoparietal fascial free 
flap for correction of first web space atrophy. Microsurgery 
30(1):8–12. https​://doi.org/10.1002/micr.20677​

	10.	 Park C, Lew DH, Yoo WM (1999) An analysis of 123 temporo‑
parietal fascial flaps: anatomic and clinical considerations in total 
auricular reconstruction. Plast Reconstr Surg 104(5):1295–1306

	11.	 Kim JC, Hadlock T, Varvares MA, Cheney ML (2001) Hair-bear‑
ing temporoparietal fascial flap reconstruction of upper lip and 
scalp defects. Arch Fac Plast Surg 3(3):170–177

	12.	 Frommelt L (2018) Use of antibiotics in bones: prophylaxis and 
current treatment standards. Der Orthopade 47(1):24–29. https​://
doi.org/10.1007/s0013​2-017-3508-1

	13.	 Yang X, Zhao H, Liu M, Zhang Y, Chen Q, Li Z, Han J, Hu D 
(2018) Repair of deep tissue defects in the posterior talocrural 
region using a superficial temporal fascia free flap plus thin split-
skin grafting in extensively burned patients: a retrospective case 
series. Medicine 97(3):e9250. https​://doi.org/10.1097/MD.00000​
00000​00925​0

	14.	 Hohendorff B, Unglaub F, Spies CK, Wegmann K, Müller LP, 
Ries C (2019) Surgical approaches to the hand. Op Ortho‑
pad Traumatol 31(5):372–383. https​://doi.org/10.1007/s0006​
4-019-0622-8

	15.	 Akdag O, Karamese M, NebilSelimoglu M, Akatekin A, Abacı 
M, Sutcu M, Tosun Z (2016) Reverse adipofascial radial forearm 
flap surgery for soft-tissue reconstruction of hand defects. Eplasty 
16:e35

	16.	 Hansen AJ, Duncan SF, Smith AA, Shin AY, Moran SL, Bishop 
AT (2007) Reverse radial forearm fascial flap with radial artery 
preservation. Hand (New York NY) 2(3):159–163. https​://doi.
org/10.1007/s1155​2-007-9041-7

	17.	 Ho AM, Chang J (2010) Radial artery perforator flap. J Hand Surg 
35(2):308–311. https​://doi.org/10.1016/j.jhsa.2009.11.015

	18.	 Liu DX, Wang H, Li XD, Du SX (2011) Three kinds of forearm 
flaps for hand skin defects: experience of 65 cases. Arch Orthop 
Trauma Surg 131(5):675–680. https​://doi.org/10.1007/s0040​
2-010-1214-0

	19.	 Rogachefsky RA, Mendietta CG, Galpin P, Ouellette EA (2000) 
Reverse radial forearm fascial flap for soft tissue coverage of hand 
and forearm wounds. J Hand Surg (Edinb Scotl) 25(4):385–389. 
https​://doi.org/10.1054/jhsb.2000.0410

	20.	 Jones NF, Jarrahy R, Kaufman MR (2008) Pedicled and free radial 
forearm flaps for reconstruction of the elbow, wrist, and hand. 
Plast Reconstr Surg 121(3):887–898. https​://doi.org/10.1097/01.
prs.00002​99924​.69019​.57

	21.	 Weinzweig N, Chen L, Chen ZW (1994) The distally based 
radial forearm fasciosubcutaneous flap with preservation of the 
radial artery: an anatomic and clinical approach. Plast Reconstr 
Surg 94(5):675–684. https​://doi.org/10.1097/00006​534-19941​
0000-00016​

	22.	 Kruavit A, Visuthikosol V (2009) Bilateral temporoparietal fascial 
free flaps for reconstruction of bilateral hand defects: a report of 
two cases. Microsurgery 29(8):662–666. https​://doi.org/10.1002/
micr.20669​

	23.	 Hing DN, Buncke HJ, Alpert BS (1988) Use of the temporopari‑
etal free fascial flap in the upper extremity. Plast Reconstr Surg 
81(4):534–544

	24.	 Steiner D, Horch RE, Eyupoglu I, Buchfelder M, Arkudas A, 
Schmitz M, Ludolph I, Beier JP, Boos AM (2018) Reconstruction 
of composite defects of the scalp and neurocranium-a treatment 
algorithm from local flaps to combined AV loop free flap recon‑
struction. World J Surg Oncol 16(1):217. https​://doi.org/10.1186/
s1295​7-018-1517-0

	25.	 Woods JMt, Shack RB, Hagan KF (1995) Free temporoparietal 
fascia flap in reconstruction of the lower extremity. Ann Plast Surg 
34(5):501–506

	26.	 Ludolph I, Cai A, Arkudas A, Lang W, Rother U, Horch RE 
(2019) Indocyanine green angiography and the old question of 
vascular autonomy - Long term changes of microcirculation in 
microsurgically transplanted free flaps. Clin Hemorheol Micro‑
circ. https​://doi.org/10.3233/CH-18054​4

	27.	 Renno I, Boos AM, Horch RE, Ludolph I (2019) Changes of 
perfusion patterns of surgical wounds under application of 
closed incision negative pressure wound therapy in postbariatric 
patients1. Clin Hemorheol Microcirc. https​://doi.org/10.3233/
CH-18045​0

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1097/MOO.0b013e328347f87a
https://doi.org/10.1097/MOO.0b013e328347f87a
https://doi.org/10.1055/s-2002-30182
https://doi.org/10.1016/j.bjps.2011.05.003
https://doi.org/10.1016/j.bjps.2011.05.003
https://doi.org/10.1007/pl00003445
https://doi.org/10.1016/j.coms.2014.05.004
https://doi.org/10.1002/micr.20677
https://doi.org/10.1007/s00132-017-3508-1
https://doi.org/10.1007/s00132-017-3508-1
https://doi.org/10.1097/MD.0000000000009250
https://doi.org/10.1097/MD.0000000000009250
https://doi.org/10.1007/s00064-019-0622-8
https://doi.org/10.1007/s00064-019-0622-8
https://doi.org/10.1007/s11552-007-9041-7
https://doi.org/10.1007/s11552-007-9041-7
https://doi.org/10.1016/j.jhsa.2009.11.015
https://doi.org/10.1007/s00402-010-1214-0
https://doi.org/10.1007/s00402-010-1214-0
https://doi.org/10.1054/jhsb.2000.0410
https://doi.org/10.1097/01.prs.0000299924.69019.57
https://doi.org/10.1097/01.prs.0000299924.69019.57
https://doi.org/10.1097/00006534-199410000-00016
https://doi.org/10.1097/00006534-199410000-00016
https://doi.org/10.1002/micr.20669
https://doi.org/10.1002/micr.20669
https://doi.org/10.1186/s12957-018-1517-0
https://doi.org/10.1186/s12957-018-1517-0
https://doi.org/10.3233/CH-180544
https://doi.org/10.3233/CH-180450
https://doi.org/10.3233/CH-180450


171Archives of Orthopaedic and Trauma Surgery (2021) 141:165–171	

1 3

	28.	 Zetzmann K, Ludolph I, Horch RE, Boos AM (2018) Imaging for 
treatment planning in lipo-and lymphedema. Handchirurg Mikro‑
chirurg Plast Chirurg Organ Deutschsprachigen Arbeitsgemein‑
schaft Handchirurg Org Deutschsprachigen Arbeitsgemeinschaft 
Mikrochirurg Peripheren Nerven Gefasse 50(6):386–392. https​://
doi.org/10.1055/a-0739-7911

	29.	 Steiner D, Horch RE, Ludolph I, Arkudas A (2019) Success‑
ful free flap salvage upon venous congestion in bilateral breast 
reconstruction using a venous cross-over bypass: a case report. 
Microsurgery. https​://doi.org/10.1002/micr.30423​

	30.	 Tan O, Atik B, Ergen D (2007) Temporal flap variations for crani‑
ofacial reconstruction. Plast Reconstr Surg 119(7):152e–163e. 
https​://doi.org/10.1097/01.prs.00002​61038​.49905​.b6

	31.	 Mohammad JA, Shenaq J, Ayala J, Shenaq S (1998) Endoscopic-
assisted temporoparietal fascial flap dissection and harvest‑
ing: a feasibility preliminary cadaveric study. Ann Plast Surg 
41(6):600–605

	32.	 Geierlehner A, Rodi T, Mosahebi A, Tanos G, Wormald JCR 
(2020) Meta-analysis of venous anastomosis techniques in 
free flap reconstruction. J Plast Reconstr Aesthet Surg JPRAS 
73(3):409–420. https​://doi.org/10.1016/j.bjps.2019.11.033

	33.	 Dimitropoulos G, Efanov JI, Paek L, Bou-Merhi J, Danino MA 
(2019) Comparison of venous couplers versus hand-sewn tech‑
nique in free flap breast reconstruction. Ann Chir Plast Esthet 
64(2):150–156. https​://doi.org/10.1016/j.anpla​s.2018.10.002

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1055/a-0739-7911
https://doi.org/10.1055/a-0739-7911
https://doi.org/10.1002/micr.30423
https://doi.org/10.1097/01.prs.0000261038.49905.b6
https://doi.org/10.1016/j.bjps.2019.11.033
https://doi.org/10.1016/j.anplas.2018.10.002

	Retrospective analysis of free temporoparietal fascial flap for defect reconstruction of the hand and the distal upper extremity
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusion 

	Introduction:
	Methods
	Operative procedure

	Results
	Discussion
	Conclusion
	References




