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ABSTRACT

Background: Surgery of the knee, injury to the infrapatellar branch of the saphenous nerve, traumatic
eczematous dermatitis is a neuropathic dermatitis specific to total knee arthroplasty (TKA), occurring
around the healed surgical scar area. Very few case reports exist in orthopaedic literature regarding this
rare skin complication after TKA. We report a series of cases and estimated the incidence of this con-
dition in our institute.
Methods: During the 1-year period from January 2018 to December 2018, patients who have undergone
TKA and later presented with skin lesions adjacent to the operated site were identified. Detailed history
was taken, and full clinical examination was performed for all the reported cases.
Results: A total of 9 lesions in 8 patients were identified out of a total of 203 consecutive TKAs operated
during the study period, with an estimated incidence of 4.4%. The mean age was 64 years (range, 58-78
years). The mean time from surgery to diagnosis was 4 months (range, 3-6 months).
Conclusions: This group of dermatitis caused due to surgical transection of the infrapatellar branch of the
saphenous nerve during TKA is a rare cutaneous complication, with an estimated incidence of 4.4% from
this study. Lesions typically appear lateral to the operative scar within an area of hypoesthesia. Lesions in
all patients improved after topical steroid therapy with no recurrences at further follow-up. Arthroplasty
surgeons should have awareness of this benign complication, thereby avoiding unwarranted additional
workup and alleviating unnecessary psychological stress to the patient.
© 2020 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Introduction

complication is not described in the literature until now. Similar skin
lesions after surgical nerve injury were described after arthroscopic

Total knee arthroplasty (TKA) is one of the most common elective
operations around the world and is estimated to have exponential
increase in demand in the near future [1]. The standard surgical
approach for TKA is a midline skin incision with medial parapatellar
arthrotomy [2]. During this approach, the infrapatellar branch of the
saphenous nerve (IPBSN) is transected, resulting in an area of altered
sensation lateral to the incision, ranging from mild paresthesia to
complete anesthesia [3-8].In few cases, a cutaneous lesion may occur
in this area of altered sensation [9-14]. The exact incidence of this
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debridement of the medial meniscal cyst [15], after different flap
surgeries [16] and also along the saphenous vein graft harvest scar
site after coronary artery bypass grafting [11,12,17]. Various termi-
nologies were described by different authors, such as surgery of the
knee, injury to infrapatellar branch of the saphenous nerve, trau-
matic eczematous dermatitis (SKINTED) [ 10]; neuropathy dermatitis
[11]; and autonomic denervation dermatitis (ADD) [12]. We prefer to
use the term SKINTED as it is specific to TKA surgery and hereby
describe a series of patients presenting with SKINTED.

Material and methods

During the 1-year period from January 2018 to December 2018,
patients who have undergone TKA at our institute and later
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presented to the outpatient department with complaints of skin
lesions adjacent to the operative site were identified. Detailed
history was taken, and full dermatological examination was per-
formed. These patients were followed up until December 2019.
Institutional review board approval was obtained for the study.

There are no comparative statistics included, given the nature of
this case series. Descriptive data are presented as mean values with
ranges. We estimated the incidence based on the number of new
lesions identified compared with the number of TKAs operated
during the study period.

Results

A total of 203 TKAs were performed in 148 patients (bilateral
TKA in 55 patients and unilateral TKA in 93 patients) during the 1-
year study period. All the patients were operated by the primary
author by the medial parapatellar approach, using posterior-
stabilized fixed-bearing prosthesis (PFC Sigma, DePuy Orthope-
dics, Warsaw) implanted with cement (PALACOS R + G, Heraeus
Medical, Germany). The femoral component was made of cobalt-
chromium, the tibial component was made of titanium, and the
insert was made of ultrahigh-molecular-weight polyethylene.
Wound closure was performed with skin staples and sealed with an
occlusive polyurethane film (Tegaderm, 3M, Saint Paul, MN). Ad-
hesive strips or adhesive glue with mesh dressings were not used in
any of our patients. None of our patients reported allergic skin re-
action to the dressing used.

Eight patients (7 women and one man) presented to our
outpatient department with 9 lesions (one bilateral lesion) lateral
to the healed incision scar. The mean age of the patients was 64.5
years (range, 58-78 years). The mean time from surgery to diag-
nosis was 4 months (range, 3-6 months).

A detailed history was taken from each patient. All these pa-
tients had an uneventful postoperative period with well-
functioning knees at the time of presentation of skin lesions.
They did not give any history of the use of any topical agent/contact
allergen during the preoperative and postoperative periods. There
was no prior history of metal allergy or other allergic conditions,
diabetic neuropathy, chronic liver, and renal conditions in any of
the reported patients. All the patients reported varying degrees of
sensory loss lateral to the surgical site. The rash was reported to
start as a small, nonpruritic, red scaly lesion and gradually
increased in size over few weeks. Pruritus over the lesion was re-
ported by 5 patients as the eruption increased in size.

Full dermatological evaluation was performed for each patient
by the dermatologist. Appearance of the lesions varied from a small
scaly erythematous plaque to a large area of scaly erythematous
patch or a large pigmented patch (Table 1). The eruption exclusively
occurred lateral to the midline skin incision, corresponding to the
region of innervation of the IPBSN. The rash never crossed the
midline scar onto the medial side. The size of the lesions varied

Table 1
Patient and skin lesion characteristics in our study.

from 3 cm x 2 cm to 12 cm x 10 cm at the time of presentation
(Figs. 2—4). There was no local rise of temperature or tenderness
over the rash. Sensory examination revealed altered sensation
(hypoesthesia to anesthesia) on the lateral side of the scar, whereas
there was normal sensation on the medial side of the scar. Borders
of the hypoesthetic skin were identified using light touch and
pinprick testing. In all cases, the eczematous rash was within the
hypoesthetic area. There were no skin lesions in any other part of
the body. There were no signs of venous stasis. All patients had
stable, well-functioning knees, with the mean Knee Society Score
being 90 (range, 84-94).

Complete blood counts and serum biochemistry in all cases
were within the normal reference range. Radiographs demon-
strated appropriate position and fixation of the cemented implants.
Incisional biopsy of the lesions was performed in the first 3 pa-
tients, and the histopathology pictures were similar and consistent
with subacute spongiotic dermatitis. As the lesions were very
similar in the other cases, we deferred further histopathological
examination. The epidermis showed mild hyperkeratosis with focal
basal vacuolar degeneration, and the superficial dermis showed
perivascular infiltrate of lymphocytes along with few eosinophils
(Fig. 5). Periodic acid-Schiff stain was negative for fungal organism.
As the clinical presentation and histopathology picture were
matching with previous published articles, a diagnosis of SKINTED
was made. The estimated incidence was 4.4% (9 lesions/203 TKAs).

With normal clinical, hematological, and biochemical findings,
prosthetic and superficial infections were ruled out as a cause of
this dermatological condition. Our patients were prescribed mid-
potent topical steroid cream application twice daily, along with
topical emollient application thrice daily. Patients with pruritus
were prescribed oral antihistamine drugs for 5 days. Our treatment
protocol did not involve any other medications. Five of the 9 lesions
healed completely within 6 weeks. The rest of the lesions also
healed completely within 10 weeks. All the patients were followed
up for at least 6 months from the initial presentation, and there was
no recurrence of lesions in any of the patient. The patients had
gradual improvement in sensation in the areas of hypoesthesia over
few months.

Discussion

The IPBSN is a purely sensory nerve that crosses from medial to
lateral in the infrapatellar area, supplying cutaneous sensation to
the inferolateral knee area (Fig. 1a). Variations of its course and the
branching pattern have been described in various anatomical
studies [3,8]. latrogenic injury of the IPBSN has been described
within orthopaedic literature during several knee surgical pro-
cedures, including TKA. The nerve was encountered in all knees
with a mean distance of 2.82 cm distal to the inferior pole of the
patella during primary TKA in a study by James et al [4]. The inci-
dence of IPBSN injury during TKA ranges from 85% to 100%

Age/sex Surgery Description of skin lesion noted Time lag surgery Time taken for complete
to dermatitis healing of the lesion
60/F Left TKA 3 x 2 cm, scaly erythematous patch left knee, nonpruritic 3 mo 4 wk
72[F B/L TKA 6 x 4 cm, scaly erythematous plaque right knee, pruritic 3 mo 5 wk
59/F Right TKA 4 x 3 cm, scaly erythematous plaque right knee, pruritic 4 mo 5 wk
65/F B/L TKA 7 x 6 cm, scaly erythematous plaque right knee, pruritic 3 mo 6 wk
5 x 4 cm, scaly erythematous plaque left knee, pruritic 4 mo 4 wk
78/F B/L TKA 10 x 8 cm, scaly erythematous patch right knee, nonpruritic 4 mo 7 wk
63/M Right TKA 11 x 9 cm, hyperpigmented scaly patch right knee, pruritic 5 mo 10 wk
58/F Right TKA 12 x 10 cm, hyperpigmented scaly patch right knee, nonpruritic 6 mo 9 wk
61/F B/L TKA 7 x 6 cm, scaly erythematous plaque left knee, pruritic 4 mo 7 wk
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Figure 1. (a) [llustration of the left knee showing saphenous nerve descending along the medial side of the knee and its infrapatellar branch crossing the midline between the
patella and tibial tubercle. In this figure, 2 branches cross the midline, which is the most commonly seen branching pattern. (b) Illustration of the 9 left knee showing area of

hypoesthesia after TKA midline incision transecting the infrapatellar branch.

according to various studies [5,6]. This leads to an area of sensory
disturbance in its distribution lateral to the incision (Fig. 1b). This
can interfere with postoperative patient satisfaction necessitating
counseling by the surgeon [7]. Rarely, cutaneous eruptions can

Figure 2. Photograph of the right knee showing a scaly erythematous plaque lateral to
the midline scar.

develop within this hypoesthetic area [9-14]. The rash appeared 3
to 6 months after surgery and is characterized by a scaly
erythematous patch or plaque. There may be anatomical variations
of this nerve in different patients and also on either side of the same
patient, hence explaining why not all patients undergoing TKA
develop this eruption and why it is often unilateral in patients with
bilateral TKA [8].

Satku et al [9] in 1993 were the first to describe about
dermatitis complicating the anesthetic area after TKA in 3 pa-
tients, and they concluded that loss of sensory and autonomic
function might be the contributory cause. Verma and Mody [10] in
2009 postulated that damage to the cutaneous nerve during sur-
gery alters the barrier function of the epidermis, resulting in
transepidermal water loss, causing xerosis, and the eventual
development of an eczematous dermatitis. They proposed the
term SKINTED for lesions occurring after TKA. Sharquie et al in
2010 suggested the term neuropathy dermatitis for rash occurring
in the postsurgical area with nerve transection. They speculated
that at the time of nerve regeneration, nerve terminals release
neuropeptides such as substance P, vasoactive intestinal peptide,
and neurotensin, which play important role in immunomodula-
tion and keratinocyte functioning. These neuropeptides participate
in regulation of immediate and delayed-type hypersensitivity re-
actions in the skin, thereby contributing to the development of
cutaneous inflammatory disorders [11]. The cutaneous autonomic
nervous system plays a crucial part in regulating sweat gland
function, vasomotor activity, and skin blood flow, which in turn
maintain the normal skin barrier. Acetylcholine and catechol-
amines released from autonomic nerve endings also play an
important role in keratinocyte functioning [18,19]. Madke et al [12]
in 2017 suggested the term ADD for the trophic changes in the
skin after denervation of various autonomic organs of the skin.
SKINTED is a site- and procedure-specific diagnosis, whereas the
terms neuropathy dermatitis and ADD are applicable to all
eczematous eruptions at or around surgical sites irrespective of
the site and nature of the operative procedure.
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Figure 3. Photograph of the right knee showing large hyperpigmented patch lateral to
the midline scar.

In the approach to a patient with eczematous rash limited to
TKA surgical site allergic contact dermatitis, surgical site infection
and metal allergy must be considered along with SKINTED. Allergic
contact dermatitis is recognized based on its geographic pattern
corresponding to the location of placement of the offending agent,
presenting acutely within 5 to 14 days after exposure, with char-
acteristic appearance of intensely pruritic erythematous papules,
vesicles, and bullae [20]. Surgical site infection presents with
classical signs and symptoms of increased surgical site pain,
warmth, wound drainage, and fever.

Metal hypersensitivity dermatitis may mimic SKINTED [10,21].
Metal hypersensitivity is a rare complication after TKA and is
usually a diagnosis of exclusion. Patients typically present with
periprosthetic synovitis and swelling, and less frequently with an
eczematous dermatitis that may be local or generalized, extending
to the neck, buttock, and extremities. The dermatitis is character-
ized by an erythematous, papular, pruritic, and scaly rash that may
appear on either side of the surgical scar. The rash occurs between
2 months and 2 years postoperatively. The patients may report a
family history or prior history of allergy to metals. The rash re-
sponds well to topical steroids, but recurrences are common
[22,23]. This is in contrast with clinical presentation of SKINTED,
where lesions appear only lateral to the scar within an area of
hypoesthesia, lesions have less-intense pruritus, and recurrence
after treatment is uncommon.

Figure 4. Photograph of right knee showing scaly erythematous patch lateral to the
midline scar.

The diagnosis of SKINTED is largely clinical, based on the typical
presentation of rash. It has a benign course, well managed with
topical steroids and resolves in few weeks without recurrence.

Figure 5. Photomicrograph (H&E stain, x100 magnification) showing hyperkeratosis
with basal vacuolar degeneration along with perivascular lymphocytosis in superficial
dermis.
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Conclusion

We have used the term ‘SKINTED’ to describe a focal region of
dermatitis that occurs in an area of hypoesthesia adjacent to the
incision, due to transection of the IPBSN, with an estimated inci-
dence of 4.4%. It has a benign course with good response to topical
steroids.

This condition is under-recognized and under-reported, with
only a few cases reported in orthopaedic literature. Arthroplasty
surgeons should be aware of this potential benign complication and
adequately counsel the patients, thus alleviating unnecessary
psychological stress.

Conflict of interests
The authors declare there are no conflicts of interest.
Acknowledgments

The authors would like to acknowledge the contribution of the
Department of Pathology, Kerala Institute of Medical Sciences.

References

[1] Sloan M, Premkumar A, Sheth NP. Projected volume of primary total Joint
arthroplasty in the U.S., 2014 to 2030. ] Bone Joint Surg Am 2018;100(17):
1455.

[2] Sanna M, Sanna C, Caputo F, Piu G, Salvi M. Surgical approaches in total knee
arthroplasty. Joints 2013;1(2):34.

[3] Kartus ], Ejerhed L, Eriksson BI, Karlsson J. The localization of the infrapatellar
nerves in the anterior knee region with special emphasis on central third
patellar tendon harvest: a dissection study on cadaver and amputated spec-
imens. Arthroscopy 1999;15(6):577.

[4] James NF, Kumar AR, Wilke BK, Shi GG. Incidence of encountering the infra-

patellar nerve branch of the saphenous nerve during a midline approach for

total knee arthroplasty. ] Am Acad Orthop Surg Glob Res Rev 2019;3(12):e19.

Mistry D, O'Meeghan C. Fate of the infrapatellar branch of the saphenous

nerve post total knee arthroplasty. ANZ ] Surg 2005;75(9):822.

[5

[6] Laffosse JM, Potapov A, Malo M, Lavigne M, Vendittoli PA. Hypesthesia after
anterolateral versus midline skin incision in TKA: a randomized study. Clin
Orthop Relat Res 2011;469(11):3154.

Jariwala AC, Parthasarathy A, Kiran M, Johnston LR, Rowley DI. Numbness

around the total knee arthroplasty surgical scar: prevalence and effect on

functional outcome. ] Arthroplasty 2017;32(7):2256.

Ebraheim NA, Mikhail AO. The infrapatellar branch of the saphenous nerve: an

anatomical study. ] Orthop Trauma 1997;11:195.

Satku K, Fong PH, Kumar VP, Lee YS. Dermatitis complicating operatively

induced anesthetic regions around the knee. A report of four cases. ] Bone

Joint Surg Am 1993;75(1):116.

[10] Verma SB, Mody BS. Explaining a hitherto nameless condition: 'SKINTED'. Clin
Exp Dermatol 2009;34(7):e465.

[11] Sharquie KE, Noaimi AA, Alaboudi AS. Neuropathy dermatitis following sur-
gical nerve injury. Case Rep Dermatol Med 2011;2011:234185.

[12] Madke BS, Mhatre MA, Kumar P, Singh AL, Patki AH. Autonomic denervation
dermatitis: a new type of eczematous dermatitis. Clin Dermatol Rev 2017;1:
61.

[13] Barbera J, van der Ven A, Amjad 1. Bilateral neuropathy dermatitis following
simultaneous bilateral total knee arthroplasty: a case report. JBJS Case
Connector 2018;8(2):e23.

[14] Pathania YS, Singh S. SKINTED: an autonomic denervation dermatitis. Int J
Dermatol 2020;59(5):613.

[15] Logue 3rd EJ, Drez Jr D. Dermatitis complicating saphenous nerve injury after
arthroscopic debridement of a medial meniscal cyst. Arthroscopy 1996;12(2):
228.

[16] Tay EY, Tan BK, Goh RC. Neuropathic dermatitis after flap surgery. J Plast
Reconstr Aesthet Surg 2014;67(7):1013.

[17] Bart RS. Dermatitis at vein graft site. Arch Dermatol 1983;119(2):97.

[18] Nomura T, Yoshida-Amano Y, Yoshida K, et al. Relationships between trans-
epidermal water loss, cutaneous microcirculatory function and autonomic
nervous activity. Int ] Cosmet Sci 2017;39(3):275.

[19] Cassler NM, Burris AM, Nguyen ]C. Asteatotic eczema in hypoesthetic skin: a
case series. JAMA Dermatol 2014;150(10):1088.

[20] Chalmers BP, Melugin HP, Sculco PK, et al. Characterizing the diagnosis and
treatment of allergic contact dermatitis to 2-octyl Cyanoacrylate used for
skin closure in elective orthopedic surgery. J Arthroplasty 2017;32(12):
3742.

[21] Verma SB, Mody B, Gawkrodger DJ. Dermatitis on the knee following knee
replacement: a minority of cases show contact allergy to chromate, cobalt or
nickel but a causal association is unproven. Contact Derm 2006;54(4):228.

[22] Lachiewicz PF, Watters TS, Jacobs JJ. Metal hypersensitivity and total knee
arthroplasty. ] Am Acad Orthop Surg 2016;24(2):106.

[23] Saccomanno MF, Sircana G, Masci G, et al. Allergy in total knee replacement
surgery: is it a real problem? World ] Orthop 2019;10(2):63.

17

(8

[9


http://refhub.elsevier.com/S2352-3441(20)30209-0/sref1
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref1
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref1
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref2
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref2
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref3
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref3
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref3
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref3
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref4
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref4
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref4
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref5
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref5
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref6
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref6
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref6
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref7
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref7
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref7
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref8
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref8
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref9
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref9
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref9
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref10
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref10
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref11
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref11
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref12
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref12
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref12
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref13
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref13
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref13
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref14
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref14
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref15
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref15
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref15
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref16
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref16
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref17
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref18
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref18
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref18
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref19
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref19
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref20
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref20
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref20
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref20
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref21
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref21
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref21
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref22
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref22
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref23
http://refhub.elsevier.com/S2352-3441(20)30209-0/sref23

	SKINTED: A Rare Complication After Total Knee Arthroplasty
	Introduction
	Material and methods
	Results
	Discussion
	Conclusion
	Conflict of interests
	Acknowledgments
	References


