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Abstract: Rumpel-Leede phenomenon is a rarely reported condition with an unknown prevalence. It is characterized by the acute
development of non-blanchable purpuric macules resulting from dermal capillary rupture caused by compressive forces. We report
a case of Rumpel-Leede phenomenon in both feet following the application of pneumatic compression in a 49-year-old woman who
underwent en bloc spondylectomy for a giant cell tumor of the spine. The condition appeared after the application of pneumatic
compression on both legs for venous thromboembolism prophylaxis, and the lesions spontaneously resolved after discontinuation of
compression. Currently, most cases are reported in patients with a history of diabetes mellitus, hypertension, or thrombocytopenia. We
report a case of Rumpel-Leede phenomenon in a patient without underlying medical conditions. In our patient, capillary fragility
combined with increased intracapillary pressure was hypothesized as the underlying mechanism.
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Introduction

Rumpel-Leede phenomenon is the acute development of non-blanchable purpuric macules resulting from dermal
capillary rupture related to a proximal compressive force.! Its prevalence remains unknown, with rarely reported cases
in the literature. The condition was first described in 1909 in a patient with scarlet fever who had petechiae on the arm
distal to the tourniquet area for blood pressure monitoring.! The term was originally coined from the Rumpel-Leede
capillary fragility test, also known as the tourniquet test, which is used for capillary fragility assessment.”

The Rumpel-Leede phenomenon is commonly reported to occur after iatrogenic events, especially continuous blood
pressure monitoring. Several predisposing factors, including thrombocytopenia, increased capillary fragility or perme-
ability, diabetes mellitus, diabetes insipidus, hypertension, chronic renal failure, and use of antiplatelets or anticoagulants,
have been demonstrated to be associated with this condition.''® Here, we present the Rumpel-Leede phenomenon
following prolonged use of pneumatic compression in a patient without underlying diseases who underwent en bloc
spondylectomy for a giant cell tumor of the spine and developed sepsis.

Case Presentation

A 49-year-old woman diagnosed with a giant cell tumor of the spine underwent en bloc spondylectomy at the T2 level in
a university-based hospital. She had no underlying medical conditions. After the operation, a pneumatic compression
device, Kendall SCD 700 Series® (Covidien, Mansfield, MA, USA), was continuously applied to both legs for venous
thromboembolism prophylaxis. Three weeks later, the patient developed high-grade fever (body temperature 38.5°C),
tachycardia (pulse rate 140 bpm), and hypotension (blood pressure 90/60 mmHg). Laboratory results showed leukocy-
tosis with predominant neutrophils [white blood cell (WBC) count 18,250/mm> (neutrophils 90.3%), platelets 297,000/
mm?®]. Urinary analysis revealed the presence of numerous WBC. Hemoculture and urine culture revealed Escherichia
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Figure | Multiple non-blanchable erythematous macules and patches on both dorsa of feet.

coli (E. coli). The patient was diagnosed with acute pyelonephritis with E. coli septicemia, and intravenous ceftriaxone
was prescribed.

Several hours after the onset of fever and hypotension, the patient developed an erythematous rash on both dorsal
aspects of the feet distal to the pneumatic compression device. The rash had a sudden onset and was asymptomatic. The
patient had no bleeding in other areas of the body. Dermatologic consultation was conducted one day after the onset of
the rash. Physical examination revealed multiple non-blanchable erythematous macules that coalesced into patches on
both dorsa of the feet (Figure 1). There were no splinter hemorrhages or fingertip lesions.

In our patient, small-vessel vasculitis, pigmented purpuric dermatosis (PPD), and sepsis-induced thrombocytopenia
were included in the differential diagnosis. Small vessel vasculitis and PPD are often located on the lower extremities and
show gradual onset. Small vessel vasculitis clinically presents with palpable purpura, whereas PPD demonstrates non-
palpable purpura as in our patient. However, lesions of PPD frequently manifest with petechiae mixed with yellow-brown
patches.?® Sepsis-induced thrombocytopenia commonly manifests as generalized petechiae and purpura. Owing to the
lesions located distal to the pressure area, lack of inflammatory signs, abrupt onset, and normal platelet counts, the
Rumpel-Leede phenomenon was provisionally diagnosed. The pneumatic compressive device was then discontinued.
The lesions gradually improved within one week (Figure 2).

Discussion

The Rumpel-Leede phenomenon is an acute capillary rupture that commonly occurs after non-invasive blood pressure
monitoring or tourniquet application. It is characterized by a sudden onset, asymptomatic erythematous to purpuric rash
distal to the compressive device, and is associated with predisposing factors of capillary fragility. Its prevalence is still
unknown; however, it is considered a rarely reported condition owing to underrecognition.

The Rumpel-Leede phenomenon has been previously described under various conditions. The majority of cases were
women, all of whom demonstrated a non-blanchable, petechial, or purpuric rash, distributed distally to the device band or
cuff. Most cases resolved spontaneously within two weeks without any specific treatment. The sphygmomanometer was
the most commonly used device.'> ' Others included the tourniquet,® radial arterial wristband,'? peritoneal insufflation

2! 1,2 and car seat.”® Regarding comorbidities,

during laparoscopic abdominal surgery,'® knee stocking,>' cloth materia
diabetes mellitus, hypertension, and thrombocytopenia are frequently reported.”* All cases showed spontaneously
improved after discontinuing the causative device, and there were no long-term sequelae.

The diagnosis of Rumpel-Leede phenomenon is based on patient history, clinical findings, and a self-limiting course

after removal of the causative device. Recognition of this condition could help avoid unnecessary investigations and
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Figure 2 The improvement of the rash on left foot (A) and right foot (B) from day | to day 7.

invasive diagnostic procedures. However, there is no specific treatment for this phenomenon. Cessation of the causative
device, along with reassurance of the patient, are recommended. We discontinued the pneumatic compressive device in
our patient, and the lesion resolved within one week.

Regarding the function of the pneumatic compression device applied in our patient, the pressure was gradually
increased by pneumatic inflation to reach a pressure of 45 mmHg in 11s, and then was deflated automatically to allow for
blood refilling. The next cycle was initiated when adequate blood refilling was detected by the device sensor. In our
patient, the device was used continuously to increase venous blood flow. Currently, there is no previous report of
Rumpel-Leede phenomenon following the application of a pneumatic compressive device, possibly owing to the low-
pressure force generated by the device.

In our case, the patient had a history of sepsis without thrombocytopenia or pneumatic compression preceding the
onset of petechiae. We hypothesized that the pathogenesis of the Rumpel-Leede phenomenon was dermal capillary
rupture due to an increase in intracapillary pressure in association with the inflation of a pneumatic cuff after a pneumatic
compression device, combined with endothelial dysfunction from sepsis, which could be a risk factor for increased
capillary fragility and microangiopathy.”>~° Another explanation is that occurrence of hypotension had led to the
inflation pressure of pneumatic compression being higher than venous pressure, resulting in increased intraluminal
pressure and subsequent capillary rupture, although the device generated low pressure. To the best of our knowledge, this
is the first report of the Rumpel-Leede phenomenon following the application of pneumatic compression.
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Conclusion

The Rumpel-Leede phenomenon is an acute capillary rupture commonly observed in the area distal to pressure. This
phenomenon is associated with capillary fragility and thrombocytopenia. Our report highlights the importance of recognizing
this condition to make a prompt diagnosis, and also reveals its occurrence in a patient with no overt capillary fragility and
normal platelet counts, despite the pneumatic compression device being considered safe and low-pressure.
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