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Main observation: This is a case report of 27-year-old woman who presented
with unexplained bruising and intramuscular hematomas after a seven year history of complex regional pain syndrome. Her evaluation consisted of hematological studies, skin and muscle biopsy; it failed to reveal an underlying coagulopathy, vasculitis or other demonstrable cause. In the absence of any other etiology, she was diagnosed as Gardner-Diamond syndrome.
Conclusion: This patient is unique because of intramuscular hematomas and the
association of Complex regional pain syndrome with Gardner-Diamond syndrome. (J Dermatol Case Rep. 2013; 7(1): 10-14)
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Introduction
Gardner-Diamond syndrome (GDS) is also known as psychogenic purpura, autoerythrocyte sensitization syndrome
and painful bruising syndrome. It is thought to primarily affect women who are undergoing an acute emotionally stressful event or have an underlying psychiatric disorder. The
condition was first characterized by Gardner and Diamond
in 1955 who reported four women who developed spontaneous bruising months after sustaining an initial trauma.1
The cause of GDS is thought to be an autoimmune reaction against a component of the patient's own erythrocytes. There is no specific laboratory test for GDS. Hematological studies including coagulation parameters are generally
normal. The skin biopsy often shows only non-specific changes. The diagnosis is most often made by injecting a suspension of autologous washed erythrocytes subcutaneously
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and is considered positive if bruising occurs at the site of
injection. The antigen is thought to be phosphatidylserine,
a phosphoglyceride of the red cell membrane.2 This is a case report of a 27-year-old woman with long standing complex regional pain syndrome (CRPS) who developed repeated episodes of severe spontaneous bruising in skin and
muscle consistent with GDS which has not been previously
described.
CRPS is an entity defined by the Budapest Consensus Panel (2007) as having four diagnostic factors: (1) abnormalities in pain processing; (2) autoimmune dysregulation manifest by color and temperature changes; (3) neurogenic
edema, vasomotor and sudomotor abnormalities and (4)
motor dysfunction and trophic changes. The diagnosis is
made if the patient has at least one symptom from each of
these factors as well as one sign from two of the four factors. CRPS is classified as type II if a nerve lesion is causative and type I if no nerve lesion can be identified.3
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Case Report
A 27-year-old woman developed CRPS in 2000 after a minor injury to her right hand. She subsequently developed
GDS in 2007. The GDS progressed to a hematoma in her
right hand that required surgical drainage. Several months
later she developed a large hematoma of her right medial
thigh and calf with no apparent preceding trauma.
During the first seven years of illness she exhibited the
classic signs and symptoms of CRPS in her right upper extremity that included severe burning pain, thermal allodynia,
neurogenic edema, erythema and hyperhidrosis.3,4 She also developed atrophy of the musculature and dystrophic
skin changes exemplified by epidermal and dermal thickening, dryness and flaking. In 2007, her symptoms of GDS
developed after minor trauma to her right knee. She noted
one week after the injury a dime sized bruise on the medial
aspect of her right knee. This bruise then spread to cover
her entire lower leg. After the first initial episode of bruising
her symptoms completely resolved, but three months later
she developed bruising of her medial right thigh and lower
leg again without antecedent injury. Since this episode she
developed spontaneous bruising of her right medial thigh
and lower leg on average every three months. Her symptoms resolve in the interim periods, but a persistent discoloration of her medial right thigh and an area of swelling in
the medial aspect of her right calf remain. She continues to
have all of the classic symptoms and signs of CRPS in her
right leg (Fig. 1).
In June of 2009 during a flare of GDS, she had an intramuscular hematoma of her right lower extremity. A CT scan
revealed an increased density in the rectus femoris, vastus
intermedius and vastus lateralis muscles which proved to
be a subacute hemorrhage superimposed on a chronic hematoma. A periosteal reaction was also noted by MRI which
extended from the proximal to distal femoral diaphysis. Linear calcifications were noted in the affected muscles that
suggested myositis ossificans. During this hospital stay her
hemoglobin dropped from 11.5 gm/dl to 7.0 gm/dl over a
24 hour period and she was transfused 2 units of packed
red blood cells. Her urine and stool were negative for blood.
A retroperitoneal bleed was ruled out with a CT scan of her
abdomen and pelvis. As previously tested, her CBC and coagulation studies were within normal limits. Her hemoglobin post -transfusion returned to 12.6 gm/dl, hematocrit was
21.9-37.6 gm/dl, white blood cell count was 10.4-21.0 ×
103/mm3 and her platelets were 335-400 × 103/mm3. The
increase in her white blood cell count was thought to be secondary to steroid therapy. On this admission laboratory
values revealed a prothrombin time of 12.5 seconds, partial
thromboplastin time was 22.6 seconds and her international normalized ratio (INR) was 1.09. Her peripheral smear
was normal. She also underwent a complete clotting battery that included Factor VIII activity, von Willebrand Factor
(vWF) antigen and vWF activity which were within normal
limits. She was treated with pulsed solumedrol (1 gram/day
for 5 days) which produced some improvement. The only
abnormalities were a low iron level of 27 Units and a low
vitamin B12 of 188 meq/ml.

Figure 1
The patient’s right medial thigh during an episode of GDS
exacerbation.

Figure 2
CT scan showing enlargement of the right thigh relative to the
left thigh. The superior green arrow is the hematoma in right
rectus femoris and it is much larger than the rectus femoris
on the left (indicated by the orange arrow). The inferior green
arrow is pointing to a hematoma in the right vastus lateralis
muscle.

In 2010, she underwent an MRI of her right lower extremity that revealed two hematomas medial head of the gastrocnemius muscles. A year later in 2011, she developed
an apparent collection of blood on the dorsum of her right
hand. Surgical drainage revealed a chronic organized hematoma associated with profuse bleeding. A sample of tissue
from the dorsum of her hand revealed granulation tissue.
Later, that year she developed another exacerbation of GDS
deep in her right thigh and again MRI revealed a hematoma
of the quadriceps and tensor fascia lata (Fig. 2).
During her hospitalizations she has undergone multiple
coagulation evaluations and treatments. She was treated
with solumedrol 1 gm per day over 3-5 days which gave her
minimal pain relief and decreased swelling. Two five day
courses of IVIG were tried without benefit. She has been
treated with both ketamine and lidocaine infusions for her
CRPS.5,6 The ketamine has shown benefit in terms of decreasing the diffuse erythema and swelling which occur intermittently over her entire body and face. Lidocaine infusions
produce some relief of her pain. She has also had numerous hematological work ups as outlined above, all of which
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were normal. She underwent a skin biopsy in 2009 of her
right thigh and calf. The epidermal nerve fiber density of her
right calf was 6.99/mm, which is normal. The low normal
range for this area is 5.4 - 5.7/mm. The epidermal nerve fiber density of her right thigh was 7.01/mm; the normal being 6.8 - 8.0/mm. Testing for vasculitis and amyloid were
both negative. Overall, the skin biopsy was considered negative for a small fiber neuropathy or any other abnormality.

Discussion
This patient is unique because she developed intramuscular hematomas and for the association of GDS and CRPS.
There are many dermatological manifestations of CRPS which
most commonly include erythema and brawny edema.7
Other dermatological manifestations are persistent livedo
reticularis, hyperhidrosis of the hands and feet and generalized erythema. As the disease progresses the skin becomes
atrophic, dry and thin. It can appear shiny and demonstrates abnormal hair growth which is either sparse or is too
thick, curly and overgrown. Nails often become very thin,
brittle and grow too quickly.7 A subset of patients develop
bullae and areas of desquamation in addition to the edema.
These changes often lead to cellulitis and chronic ulcerations of the skin. Purpuric lesions have been reported in two
patients who had numerous petechial eruptions that arose
spontaneously. In one patient these hyperpigmented areas
appeared superimposed upon edematous skin. The lesions
were described as numerous petechiae that were confluent
in some areas. A skin biopsy demonstrated extravasation of
erythrocytes with lymphocytes and histiocytes surrounding
the blood vessels consistent with Schamberg's disease.7
Schamberg's disease is a form of pigmented purpuric dermatoses and is classically described as having a "cayenne
pepper" like appearance with pinhead sized reddish puncta
that coalesce to form areas of orange or brown pigmentation.8 However, any other type of purpuric lesion or GDS
associated with CRPS has not been previously reported in
the literature. There has been brief mention that CRPS and
GDS maybe associated conditions.9
In the 1955 article by Gardner and Diamond, three of the
four patients described also had some symptoms suggestive
of CRPS in addition to GDS. All patients suffered trauma prior
to the onset of their symptoms. In the first patient vasomotor
changes were noted in her right hand which were thought to
be consistent with Raynaud's syndrome. The second patient
had episodic syncope that was never explained which is often
seen in CRPS.10 The fourth patient had episodic abdominal
pain and obstructive symptoms despite cholecystectomy
and surgery for intestinal obstruction. The symptoms of
vasomotor changes in a limb, unexplained syncopal episodes
and associated abdominal pain are suggestive of CRPS.11
Vasomotor changes in a limb are a well-known and classic
sign in CRPS.12 Syncope, although less recognized, can also
be associated with CRPS.10 The abdominal pain reported by
the fourth patient also went unexplained despite two
interventions and several evaluations. CRPS can be associated
with gastroparesis and can lead to a pseudo-obstruction.13
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This patient had episodes of spontaneous bruising which
could not be explained by any coagulation disorder. Both
the tissue biopsy from the evacuation of the hematoma of
the dorsum of her hand and her skin biopsy for epidermal
fiber density were both negative for signs of vasculitis, which
has been reported as a associated feature of GDS.14 The
most common method of diagnosis for GDS is an injection
into the skin of a suspension of autologous washed erythrocytes. This could not be undertaken in this patient because of her CRPS as any trauma can spread the process.
The pathophysiology underlying GDS may be an autoimmune reaction against phosphatidylserine, which is a phosphoglyceride in the membranes of red blood cells.15 Supportive evidence for this hypothesis was the induction of an
immune response in vitro using homologous erythrocytes
from a normal donor and then incubating them with plasma
from a patient with GDS. This reaction results in a redistribution of phosphatidylserine to the surface of the donor erythrocytes. IgE antibodies to cardiolipin and to phosphatidylserine were also noted in the patient’s plasma. Although this
was performed with only one GDS patient, it suggests a precise and non-invasive method of diagnosing GDS.16
GDS and CRPS may both have autoimmune underlying
mechanisms. An increased level of TNF-α receptor type 1
is a common manifestation of CRPS. In CSF studies of CRPS
patients, increased level of IL-6 and IL-1β were found.17 Autoimmune modulating therapies may be useful for the treatment of both entities. IVIG with steroids has been successful in one third of patients with CRPS.18 Both thalidomide and lenalidomide have also shown some benefit in the
treatment of CRPS.19,20
Converging evidence supports the development of a sterile inflammatory response at the site of injury in CRPS patients.
This is precipitated and maintained by a pro-inflammatory cytokine profile (IL-1, IL-6, TNF-α, IL-1β) and depressed anti-inflammatory cytokines (IL-4 and IL-10) derived from extravasated leukocytes and recruited immune cells.21-26 In GDS as
well as CRPS, lesions may appear at a distance from the site of injury. The only CRPS patients that have undergone autopsy reveal microglial activation throughout the spinal cord
which maybe a mechanism of spread and its distant effects.27
There is evidence in CRPS-I of microvascular damage and
reduced and damaged unmyelinated C-fibers and A-delta
neurites in the skin and skeletal muscle in the area of injury.28 These abnormalities are also associated with abnormal capillary endothelial cells.29 Experimental evidence has
demonstrated that inhibition of NF-kB translocation into the
nucleus of leukocytes and macrophages decreases the production of TNF-α, IL-1β and cyclooxygenase-2 which decreases hyperalgesia in neuropathic pain models.30-32 Inhibition
of NF-kB transcription in immune cells also decreases TNFα-mediated expression of cell adhesion molecules in endothelial cells that reduces extravasation of leukocytes and their release of excitatory cytokines.33 The extravasation of blood into muscle and skin may be a consequence of C-fiber release of Substance P (SP) and calcitonin gene related peptide. The former opens holes in capillaries and the latter may
paralyze smooth muscle.34-36 An autoimmune reaction to the
extravasted blood maybe the etiology of GDS in CRPS patients.
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Conclusion
Gardner-Diamond syndrome is a disease entity whose underlying mechanism in not fully understood. This case is
unique in both the severity of the symptoms as well as the
patient's co-morbid complex regional pain syndrome. Both
processes likely have an autoimmune component. Further
characterization of GDS through in vitro laboratory testing
as well as its relationship to CRPS is needed.
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