Am J Neurodegener Dis 2023;12(1):16-22
www.AJND.us /ISSN:2165-591X/AJND0149120

Case Report
SKINTED: an uncommon cutaneous
complication of total knee replacement
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Abstract: Surgery of the knee, injury to the infrapatellar branch of the saphenous nerve, traumatic eczematous
dermatitis (SKINTED) involving the skin lateral to the surgical incision/scar area is a site- and procedure-specific
diagnosis associated with total knee replacement surgery. It results from autonomic denervation following surgi-
cal trauma to the nerve and occurs months to years after surgical trauma. It needs to be differentiated from post
traumatic eczema/dermatitis, neuropathic dermatitis and contact dermatitis/sensitization due to topical therapies
or implant material. Herein, we report a case of 70-year-old woman having no preexisting medical or dermatological
disorder of significance presenting with eczematous lesions around both knees lateral to the incision site develop-
ing few months after bilateral total knee replacement surgery. Treatment with twice daily application of betametha-
sone dipropionate 0.05% cream, gabapentine 100 mg/d PO and liberal use of bland emollient cream given over
2 months was remittive without recurrence during more than one year of follow up. Since its exact prevalence,
pathophysiology and clinical course remain uncertain its awareness remains relevant to both dermatologists and
orthopedic surgeons to address unnecessary anxiety and dissatisfaction of the patient.
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Introduction

The saphenous nerve, a division of the femoral
nerve, descends distally and medially to the
patellar tendon giving off infrapatellar branch
that crosses from medial to lateral side below
the patella (Figure 1). However, this infrapa-
tellar branch of saphenous nerve (IPbSN) is
reported to have many anatomical variations in
its course and branching patterns [1, 2]. It is
purely a sensory nerve and supplies the skin
over front and inferolateral aspect of the knee
[3]. It gets frequently injured during a number of
knee surgeries including total knee replace-
ment (TKR) due to its subcutaneous course
with an estimated prevalence of 22% to 70% of
all iatrogenic injuries [3, 4]. This leads to sen-
sory disturbances in the innervated skin lateral
to the incision and rarely skin eruptions devel-
op within the hypoesthetic area 3 to 6 months
after the surgery [4]. This has been often
labeled as autonomic denervation dermatitis

(ADD), neuropathy dermatitis, or post traumatic
eczema in the literature [5-10]. Its exact preva-
lence is unknown and there are only 82 cases
documented mostly as case reports or small
case series [11]. Recently the nomenclature,
SKINTED, an acronym for Surgery of the knee,
injury to the infrapatellar branch of the saphe-
nous nerve, traumatic eczematous dermatitis,
has been suggested for all such cases associ-
ated with TKR [7]. However, data for exact prev-
alence of SKINTED is lacking and only one study
by Nazeer et al [4] has reported its prevalence
of 4.4% of 203 TKR surgeries performed by
them in one year. Apparently, this unusual entity
remains under diagnosed/reported due to lack
of awareness or perhaps because of confusion
with other more common dermatoses related to
dryness or allergic reactions after the surgical
procedure.

Typically, the dry, scaly, erythematous eruption
of pruritic macules or rarely papulovesicles and
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Figure 1. Graphic illustration of approximate anatomical location of saphe-
nous nerve descending along the medial side of the knee, its infrapatellar
branches crossing the midline between patella and tibial tubercle supplying
the anterior knee and surrounding area. Shaded area depicts area of hypo-

esthesia after total knee replacement surgery.

crusting localized lateral to the incision site
starts at about 3 to 6 months after the TKR
invariably with healing of the incision [4]. Most
patients experience anesthesia/hypoesthesia
in the area soon after the surgery that resolves
along with evolving of the eruption [7]. It may
simulate allergic dermatitis occurring around
the TKR incisions from adhesive tapes, pre-
and post-operative topical antimicrobial prepa-
rations used as scrubs/dressings or rarely due
to hypersensitivity to metal implants [12]. The
histological features of skin lesions are not pa-
thognomic and its diagnosis is mainly clinical
based on characteristic presentation, good
therapeutic outcome and self limiting clinical
course. An adequate pre-operative counseling
of patient for the possibility of its occurrence,
early recognition and accurate management
remain imperative. However, these lesions
often remain unrecognized as they usually
occur more than 2 weeks after the surgery or
may get secondarily infected making early rec-
ognition and differentiation difficult from other
dermal complications. Herein, we report a case
of SKINTED and review relevant literature to
understand clinical and pathophysiology attri-
butes with an idea to make orthopedic sur-
geons and dermatologists aware of this un-
common post operative complication of TKR
surgery.

Case report

A 70-year-old woman presented with mildly
itchy, erythematous, dry, scaly dermatitic le-
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sions over the lateral aspect
of both knees developed 3
months after bilateral TKR sur-
gery. Historically, she had bilat-
eral knee pain for over 8 years
that was diagnosed as primary
osteoarthritis of the knees. As
she did not respond to me-
dical management, simultane-
ous bilateral TKR was per-
formed with standard midline
incisions. The implant used
had femoral component made
of cobalt chromium, tibial com-
ponent of titanium and the
insert was of ultrahigh-molecu-
lar-weight polyethylene. Skin
staples were used for wound
closure and dressed with oc-
clusive polyurethane film (3M
Tegaderm™). There were no
intraoperative complications or allergic skin
reaction to the dressing materials and the po-
stoperative period was uneventful. She devel-
oped hypoesthesia lateral to the well healed
incision corresponding to the innervation of the
infrapatellar branch of the saphenous nerve
and progressively increasing skin lesions at the
infero-lateral aspect of the knee overlying the
hypoesthetic region three months after the sur-
gery. She denied any history of topical applica-
tion. Clinically, the lesions were bilateral and
asymmetric in distribution, never crossed the
skin incision, mildly pruritic, erythematous pla-
ques studded with papules and few vesicles
suggestive of subacute dermatitis. The lesions
over the left knee were larger than those over
right knee. They showed well-defined irregular
borders and measured about 9x7 cm over the
left knee and 3x2 cm over the right knee
(Figure 2). The lesions were non-tender and
local temperature was not raised. Sensory
examination showed decreased sensations for
light touch and pinprick lateral to the incision
scar corresponding to the dermatitis lesions.
Other cutaneous and systemic examination
showed no abnormity. No fungal element was
visualized in KOH mounts. Complete blood
counts and serum biochemistry were normal
and patch testing with Indian standard series
showed no sensitivity to cobalt or chromium
[13]. She did not volunteer for skin biopsy.
Treatment with twice daily topical application
of betamethasone dipropionate 0.05% cream,
gabapentine 100 mg/d PO and liberal use of
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Figure 2. Eczematous plaques lateral to the healed linear midline incision
over both knees after total knee replacement surgery. The eczematous
plaque is larger over left knee compared to that on the right knee reflecting
anatomical variations of infrapatellar nerve between the two limbs in the
same patient.

bland emollient cream given over 2 months
was remittive. The hypoesthesia and skin le-
sions had resolved completely without recur-
rence at a follow up of more than one year.

Discussion

latrogenic injury to the IPbSN can occur during
many knee surgical procedures, total knee
replacement surgery being one of the most
commonly performed world over. Its subcuta-
neous location and multiple anatomical varia-
tions in its course perhaps make it more sus-
ceptible to iatrogenic injury. It gets injured in
85% to 100% of cases with standard surgical
approach of midline skin incision with medial
parapatellar arthrotomy for TKR [3, 14-17].
However, injury to IPbSN may also follow knee
arthroscopies especially when bone-patellar
tendon bone grafts are used for cruciate recon-
structions or rarely during antero-medial portal
placement or hamstring harvests [15].
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An area of altered sensations
varying from mild paresthesia
to complete anesthesia results
from transection of IPbSN lat-
eral to the incision spread over
the skin innervated by it [3].
Few cases may develop cuta-
neous lesions in this area with
altered sensation ranging from
a subtle rash to a highly prurit-
ic, excoriated patch of ecze-
matous dermatitis [5-10, 16].
Similar skin lesions following
surgical nerve injury after ar-
throscopic debridement of me-
dial meniscal cyst, various flap
surgeries, and scar site of
saphenous vein graft harvest
for coronary artery bypass gra-
fting have been described un-
der varied nomenclature such
as post-traumatic eczema, tro-
phoneurosis, sympathetic dys-
function dermatitis, neuropa-
thic dermatitis or autonomic
denervation dermatitis, and
postulated to be a type of self-
limiting “traumatic eczema” [5,
7-10, 18]. Verma and Mody in
2009 reported similar skin
lesions occurring 3 weeks to 4
months after TKR in 55 patients and proposed
the nomenclature “SKINTED” advocating that
it be considered site- and procedure-specific
diagnosis associated with TKR surgery [7].
SKINTED responds well to treatment with topi-
cal corticosteroids and is self-limiting with no
further recurrences. Our patient also showed
more or less similar clinical features and thera-
peutic outcome.

Guiding opinions

There are no established diagnostic criteria
and the diagnosis of SKINTED mainly remains
clinical. The histological features of mild epider-
mal hyperkeratosis with focal basal vacuolar
degeneration and perivascular infiltrate of lym-
phocytes and few eosinophils in superficial
dermis and no acute inflammatory cells or
demonstrable microorganism in some studies
suggestive of a non-specific subacute spongi-
otic dermatitis are not pathognomic and a skin
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biopsy is usually not recommended for diagno-
sis [4, 9, 10, 19].

Surgical site allergic contact dermatitis, surgi-
cal wound infection, and allergy to metal
implant are common differentials. Allergic con-
tact dermatitis usually presents acutely within
1-2 weeks as intensely pruritic, oozy eczema-
tous lesion whereas surgical site infection will
show classic signs of acute infection/inflamma-
tion such as fever and local pain, warmth, and
purulent discharge from the wound. Metal hy-
persensitivity is rare complication of TKR and
typically presents with periprosthetic synovitis
and swelling. Whereas, eczematous dermatitis
from an implant is rare, usually seen 2 months
to 2 years postoperatively, and is localized
mostly on both sides of the scar or may be wide
spread involving neck, buttocks, and extremi-
ties (systemic contact dermatitis), recurrences
are frequent and may require removal of im-
plant. In contrast, SKINTED lesion is localized
to lateral to the scar, less pruritic and is mostly
self-limiting.

Although IPbSN injury is relatively common in
any knee surgery, only a few patients develop
skin lesions. Involvement of both knees is
uncommon and was noted in only six of 69
patients in a review [11]. This has been conjec-
turally attributed to the extent of nerve dam-
age, for instance, a larger incision for TKR com-
bined with some crushing injury to the nerve
due to retraction may lead to higher chances of
nerve injury and skin lesions compared to a
relatively smaller incision in other knee surger-
ies [11]. Whereas, anatomical variations of this
nerve in different patients and also between
the two limbs in the same patient resulting in
damage to the nerve in one knee being more
than on the opposite side has been posited to
explain that why IPbSN injuries do not always
lead to skin eruptions in all patients or why it is
mostly unilateral/asymmetric in patients even
having undergone bilateral TKR [2, 7].

The mechanism of such skin eruptions occur-
ring in patients with compromised innervation
remains speculative and few studies have
attempted to elucidate the underlying patho-
physiology. Satku et al [6] who first described
this unusual complication of TKR in three
patients posited that loss of sensory and auto-
nomic function might be responsible for neuro-
pathic dermatitis. Another view suggests that
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disruption of the autonomic constituents of the
skin probably alters cutaneous sweat gland
function, vasomotor activity and skin microcir-
culation causing aberrant differentiation, prolif-
eration and functioning of keratinocytes lead-
ing to these eruptions [9]. The disruption of
acetylcholine and catecholamines released
from autonomic nerve endings, which also play
an important role in keratinocyte functioning,
perhaps also play an important role in its pa-
thogenesis [20, 21]. Verma and Mody [7] also
postulated that increased transepidermal wa-
ter loss because of altered barrier function of
the epidermis from surgical trauma to the
superficial nerves causes xerosis which even-
tuates to pruritc eczematous dermatitis. They
also imputed it to altered ability of keratino-
cytes due to nerve injury to maintain an intact
epithelial barrier with the support of the nerves
secreting neuropeptides including substance P
and acetylcholine or absence of their regulatory
influence on inflammatory process. The neuro-
peptides such as calcitonin gene-related pep-
tide, substance P, vasoactive intestinal peptide,
neurotensin, and other neuropeptides, which
are involved in antigen presentation during
hypersensitivity reactions and skin inflamma-
tory cascade, are released from nerve termi-
nals during the process of nerve regeneration;
this can be another potential mechanism [8,
22]. The development of rash almost after the
healing of incision in most patients when there
is regeneration of injured nerves also supports
this hypothesis. Another interesting postulated
pathomechanism put forth is that SKINTED,
which involves trauma to nerves as well as
regional lymphatics, is a classic example of an
immunocompromised districts (ICD) [23, 24].
The concept of ICD has been proposed for vul-
nerability and propensity to develop another
unrelated disease at the site of a local/regional
altered immunity (dysimmunity) from previous
injuries (trauma including from surgical, radia-
tion, burns, and amputations, chronic micro-
scopic or macroscopic lymphatic stasis, heal-
ed herpetic infections, vaccinations, and even
paralytic stroke or poliomyelitis) offering little
resistance [24]. This is akin to earlier concept
of “locus minoris resistentiae” meaning thereby
“an area, site, structure or organ of lessened
resistance, genetically inherited or acquired,
offering little resistance to invasion by micro-
organisms and/or their toxins” [25, 26]. This
sectorial immune dysregulation in an ICD is
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said to be due to locally dysfunctional lymphat-
ic drainage affecting transportation of immuno-
competent cells and damage to sensory nerves
that release immunity-related peptides respon-
sible for neurotransmitter signaling to cell
membranes of immunocompetent cells, or bo-
th [27, 28]. Apparently, in an otherwise immu-
nocompetent individual skin does not quickly
forget its previous injuries no matter how nor-
mal it appears and this memory including
immunologic memory may last for life.

Although autonomic neuropathy primarily app-
ears common to all, interestingly there seems
no consensus at present in the published lite-
rature for pathophysiology involved and the
nomenclature of this uncommon disorder. The
“post traumatic eczema” that develops at and
around the trauma within 2-4 weeks of mechan-
ical, thermal, chemical injury remains non-spe-
cific terminology as all traumas do not cause
eczematous lesions. In contrast, “ADD” usually
takes months to years to develop at and ar-
ound surgical sites irrespective of the site and
nature of surgical procedure and differs from
“SKINTED” which is considered to be site- and
surgical procedure-specific dermatosis. We
tend to agree to the suggestion of Verma and
Mody [7] and feel that nomenclature SKINTED
is more apt to describe this unique entity asso-
ciated with TKR whereas similar phenomenon
observed following other surgical procedures
can be labeled as autonomic denervation der-
matitis for uniformity sake [5, 7-10, 18]. Never-
theless, our viewpoints are open to debate as
much needs to be learned especially at the
molecular level to further our understanding of
the underlying mechanism(s) of this uncom-
mon entity. Well-designed and more compre-
hensive future studies may resolve the issues
related to its underlying pathophysiology and
nomenclature.

Although for its self-limiting clinical course long-
term prognosis is good and knee function per
se is not affected significantly, the eruptions
may lead to dissatisfaction, undue stress and
mental agony for the patients. This could even
cause some deficiency in the rehabilitation of
the knee that can hamper recovery [29]. Thus,
minimizing the iatrogenic injury to the nerve
during knee surgery remains a primary preven-
tive measure. As the nerve moves distally with
flexion of the knee, the anterior incision can be
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made initially with the knees flexed to avoid the
damage to IPbSN [30]. Alternatively, medial
parapatellar approach such as lateral arthroto-
my, anterolateral skin incisions, and careful
dissection of nerve in the subcutis as well as
avoiding undue pressure from the medial
retractor will minimize the chances of injury to
the nerve during TKR [3, 31, 32]. Use of classi-
cal or modified oblique incision instead of verti-
cal or horizontal incision for hamstring graft
harvesting, and harvesting of only semitendi-
nous instead of bitendinous (semitendinous
and gracilis) grafts in ligament reconstruction
surgeries have been suggested to minimize the
nerve injury [29, 33].

Conclusion

SKINTED is a rarely reported postoperative
complication of TKR. Although it does not influ-
ence the postoperative course or compromise
knee function, its occurrence could be a cause
of unnecessary worry and dissatisfaction for
the patient. It might also be a source of stress
and apprehension for the operating surgeons
who may not be aware of its possibility. Since
its diagnosis is mainly clinical, an astute obser-
vation for early recognition and counseling for
its benign self-limiting clinical course remains
imperative. Any patient presenting with the
typical lesions of well-defined erythematous,
eczematous and/or scaly plaques with or with-
out crusting and itching especially correspond-
ing to area of concurrent or previous hypoes-
thesia after knee surgery should raise suspicion
of SKINTED. Preventive measures to minimize
the iatrogenic injury to the nerve, preoperative
counseling, adequate postoperative monitoring
and timely dermatological referral for diagnos-
tic evaluation can achieve an overall satisfac-
tory outcome. However, well defined diagnostic
criteria/tools and treatment protocols remain
highly desirable.
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