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Abstract 
Rumpel leede sign (RLS) is a clinical presentation observed at the extremities due to pressure applied externally. The 
appearance ranges from scattered pin-point rashes to an entire arm covered with petechial hemorrhage depending upon the 
severity. This condition occurs mainly due to fragility of the capillaries which in turn is caused by underlying conditions like 
hypertension, diabetes mellitus, infections caused by certain organisms, drug-induced RLS etc. When a patient with such 
condition experiences an external pressure i.e, application of a tourniquet, sphygmomanometer cuff inflation, the region 
distal to the applied pressure displays the sign. It’s most commonly seen in elderly patients and sometimes appears on the 
thighs of babies when the baby carrier straps are too tight. This phenomenon is self-limiting and thus does not require 
additional treatment. It resolves within a period of hours to days, sometimes weeks depending on how severe is the 
presentation. The RLS is also used as one of the diagnostic criteria to identify disease conditions like dengue. 
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INTRODUCTION AND BACKGROUND 
Rumpel Leede (R-L) sign is a rare occurrence where 
petechial rashes are observed due to an external pressure. 
This phenomenon materializes due to the rupture of 
dermal capillaries in the peripheral region distal to the 
pressure. Application of a tourniquet, inflation of the 
sphygmomanometer cuff are certain ways to trigger the 
event (1). This sign can be used as a diagnostic method to 
assess the capillary fragility (2). It is associated with 
hypertensive vascular disease, thrombocytopenia and 
diabetic microvascular fragility (3). This clinical sign is 
mostly predisposed in diabetic patients with increased 
capillary fragility and high prevalence of hypertension 
(4,5). 
The Rumpel Leede phenomenon was first portrayed by Dr. 
Theodor Rumpel in 1909 followed by Dr. Carl 
Stockbridge Leede in 1911 while managing patients with 
scarlet fever. Pinpoint non blanching spots were observed 
distal to the application of a tourniquet (2). The R-L sign 
is presented as mostly pinpoint rashes which can vary 
from patients to patients based on the severity of the 
underlying disease. There are no complications succeeding 
this phenomenon as it resolves spontaneously when the 
triggering factor is eliminated. 

Epidemiology 
A study of capillary fragility in diabetes had ascertained 
that 68% of 72 diabetic patients in comparison with 35% 
age and sex matched non-diabetic controls showed a 
positive Rumpel- Leede sign (4,5,6). An exceptionally 
higher incidence of positive fragility tests is seen in older 
patients with Diabetes mellitus concurred with 
atherosclerotic vascular diseases and hypertension (7). The 
event is positively correlated with diabetic microvascular 
complications like neuropathy, nephropathy, retinopathy 
and duration of diabetes. R-L sign can appear with other 
causes of increased capillary fragility such as Ehlers-

Danlos syndrome, thrombocytopenia and therefore it is not 
particular to diabetes (4,5,6). 
Clinical presentation 
The most eminent clinical sign is a well differentiated 
petechial rash distal to the sphygmomanometer cuff (8-
13). Multiple cutaneous petechiae is a positive sign for R-
L phenomenon (14). Non-palpable purpura with multiple 
petechiae of which some had progressed to ecchymosis 
was also one of the signs of R-L sign (12-17). Striae with 
petechial rash was also reported in one of the case reports 
(1). Small non-palpable non-blanching erythematous and 
violaceous macules below the area of the application of 
the tourniquet was observed in one of the cases (10). The 
signs are usually benign and gradually resolves completely 
over 3-14 days without any serious consequences 
(3,10,11,15,18). 

Risk factors 
R-L event is believed to occur most commonly in patients
with underlying vascular conditions which could
predispose them to vasculopathy such as hypertension,
diabetes mellitus and Ethlers-Danlos syndrome (1,13,18).
This phenomenon is elicited in diseases which are
correlated with increased capillary fragility such as
disseminated intravascular coagulopathy,
meningococcemia, rocky mountain spotted fever (RMSF),
fat embolism, thrombotic thrombocytopenic purpura and
idiopathic thrombocytopenic purpura (9). Non-invasive
blood pressure monitoring and old age are also crucial
determinants for Rumpel- leede sign (3,15). R-L
phenomenon has also been associated with conditions such
as dengue fever, Epstein-Barr virus infection, scarlet fever,
Zika virus, after restraint for electroconvulsive therapy and
following radial artery cannulation for per cutaneous
coronary intervention. In children bleeding diatheses such
as idiopathic thrombocytopenic purpura (ITP) and Henoch
Schönlein purpura are causative factors for R-L sign (19).
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Most recently, tourniquet like forces associated with baby 
carriers has been reported as a cause for R-L phenomena. 
 
 
Mechanism  
R-L sign is considered relevant to decreased number of 
platelets and vasculopathy that can dispose patients to 
vascular fragility (4, 20). Diabetes Mellitus, hypertension, 
Ethlers-Danlos are the major contributory factors for 
vasculopathy (20). This phenomenon is also associated 
with thrombocytopenia and IV drug use (2-5). 
 
Diabetes 
Microangiopathy is the inducing element for capillary 
fragility in patients with long standing diabetes mellitus 
(2,4,11). The exact mechanism of developing diabetic 
microangiopathy is incompletely understood but probably 
influence of genetics has a role (21). Biochemical, 
ultrastructural, hemostatic and functional changes such as 
increased protein glycation, abnormal blood viscosity 
increased organ blood flow, abnormal endothelial 
function, abnormal platelet function, capillary basement 
membrane thickening increased vascular permeability, 
possibly increased free radical activity, increased flux 
through the polyol pathway and hemostatic abnormalities 
may interact. The hallmark feature of diabetic 
microangiopathy is the abnormal thickening of the 
capillary basement membrane (21,22). 
Generalized microvascular vasodilation due to multiple 
factors such as chronic plasma volume expansion, altered 
levels of vasoactive substances, tissue hypoxia and altered 
vasomotor responsiveness which eventually can ensue in 
vasodilation. Consequent elevation in capillary pressures 
and flows along with this vasodilation, may be the 
initiating mechanism leading to both renal and extra renal 
diabetic microangiopathy (23). Hyperglycemia appears to 
be a central feature in diabetic microangiopathy which 
culminates in tissue ischemia (22,24). Duration of diabetes 
along with the presence of microvascular complications of 
diabetes including nephropathy, retinopathy and 
neuropathy has a positive correlation with R-L 
phenomenon (5). 
 
Hypertension 
Increased venous pressure in hypertensive states especially 
during blood pressure cuff inflation can result in the 
development of R-L sign (2,11,13). Significant increase in 
systolic venous pressure can result in rupture of dermal 
capillaries (1,12). There is a case report which describes 
Rumpel–Leede phenomenon after hemostasis with a radial 
artery pressure band after coronary angiography (16). 
Blood flow restriction training associated with tourniquet 
like forces of baby carriers has also been reported as a rare 
cause for R-L sign. This phenomenon was reported in 
patients with impaired collagen integrity leading to 
capillary fragility and after prolonged venous occlusion by 
a tourniquet. 
 
Pediatrics 

Purpura in healthy infants (baby carrier purpura) due to 
tourniquet like forces was recently reported (19). 
 
 
 
Drug- Induced  
R-L sign was observed in a patient treated with aspirin and 
prasugrel mainly due to the anti-platelet activity of the 
drugs (13). There are three reports on amlodipine induced 
thrombocytopenia which would be a risk factor for R-L 
sign (15). 
 
Diagnosis 
An extreme extent of petechial rash (also petechial 
hemorrhage) can be considered as the R-L sign and does 
not need further diagnosis. However, the R-L sign itself 
can be a diagnostic marker for certain disease conditions 
(2). The Tourniquet test, also known as the R-L capillary-
fragility test is an approach to assess the capillary fragility. 
WHO has marked the Tourniquet test for the diagnosis of 
dengue. 
 
Management 
The R-L sign is not an alarming condition and is rarely 
conjoined with pain and discomfort. No definite treatment 
is available apart from treating the underlying 
complications like thrombocytopenia or any vascular 
diseases. 
 

CONCLUSION 
Rumpel-Leede phenomenon can be dangerous sometimes, 
hence it should not be ignored. More awareness should be 
created among health-care professionals. 
 
Conflict of interest 
The authors declare none. 
 

REFERENCES 
1. Varela D, Tran D, Ngamdu KS, Trullender B, Mukherjee D, Abbas 

A. Rumpel-Leede Phenomenon Presenting as a Hypertensive 
Urgency. Baylor Univ Med Cent Proc. 2016;29(2):200–1. 

2. Hartley A, Lim PB, Hayat SA. Rumpel-Leede phenomenon in a 
hypertensive patient due to mechanical trauma: A case report. J 
Med Case Rep [Internet]. 2016;10(1):3–5.  

3. Ramme AJ, Gales J, Stevens N, Verma V, Egol K. Rumpel-Leede 
Phenomenon in a Patient with Laboratory Markers Positive for 
Sjögren Disease. A A case reports. 2016;6(11):352–4. 

4. Rehman HU, Kambo J. Rumpel-Leede Phenomenon: A Case 
Report. Can J Gen Intern Med. 2014;9(4):159.  

5. Ur Rehman H, Ahlijah W. Rumpel leede phenomenon. J ECT. 
2012;28(4):205. 

6. Eichner HL. Rumpel-Leede sign associated with a noninvasive 
ambulatory blood pressure monitor. JAMA. 1985;254(4):506. 

7. Hines LE, Catlin J, Kessler DL. Tests for so-called capillary 
fragility of the skin and the significance of positive tests in vascular 
disease. The American journal of medicine. 1953;15(2):175-9. 

8. Wang K, Lee JB. Rumpel-leede sign. N Engl J Med. 2014;370(1). 
9. Gross AS, Holloway RJ, Fine RM. The Rumpel-Leede sign 

associated with drug-induced erythema multiforme. J Am Acad 
Dermatol. 1992;27(5):781–2. 

10. Hsiao PJ, Liaw FY, Chan JS, Chen JS. Rumpel-Leede phenomenon 
in a diabetes mellitus patient. Q J Med. 2015;108:671–2. 

11. Jeon YS, Kim YS, Lee JA, Seo KH, In JH. Rumpel-Leede 
phenomenon associated with noninvasive blood pressure 
monitoring - A case report. Korean J Anesthesiol. 2010;59(3):203–
5. 

Chris Elizabeth Vinod et al /J. Pharm. Sci. & Res. Vol. 12(3), 2020, 433-435

434



12. Carolyn F. Pedley, Robert L. Bloomfield, Michael J. Colflesh, 
Martin R. Porcel  and SVN. Blood pressure monitor-induced 
petechiae and ecchymoses. Am J Hypertens. 1994;7:1031–2.

13. Pritchard AE, Lockhart EL. Rumpel-Leede phenomenon in a
patient being treated with prasugrel. Transfusion. 2017;57:1642. 

14. Dubach P, Mantokoudis G, Lämmle B. Rumpel-Leede sign in
thrombocytopenia due to Epstein-Barr virus-induced 
mononucleosis. Br J Haematol. 2009;148(2). 

15. Balamurugesan K, Viswanathan S. Rumpel-Leede phenomenon in a 
hypertensive lady on amlodipine. J Clin Diagnostic Res. 
2014;8(4):YD01–2. 

16. Abdulla RK, Safian RD. Images in Interventional Cardiology
Rumpel – Leede Phenomenon After Radial Artery Catheterization.
Circ Cardiovasc Interv. 2018;11:e006507. 

17. Sud M, Madan M. Rumpel-Leede Phenomenon: Acute Dermal
Capillary Rupture Complicating Radial Artery Cannulation. JACC
Cardiovasc Interv [Internet]. 2018;11(18):1900–1.

18. Kondo T. Rumpel-Leede phenomenon associated with blood flow
restriction training. QJM An Int J Med. 2017;1. 

19. Ho VPY, Chong JH, Bishnoi P, Koh MJA, Wong SMY. Rumpel-
Leede Phenomenon—An alarming rash with benign etiology in 4
healthy infants. Pediatr Dermatol. 2019;00:1–3. 

20. Van Rhijn, B. D., Vlachojannis, G. J., & Balak DMW. Petechial
purpuric rash after non-invasive blood pressure measurement:
Rumpel-Leede sign. BMJ Case Rep. 2019;12:e231541. 

21. Dahl-Jørgensen K. Diabetic microangiopathy. Acta Paediatr
Suppl. 1998;425:31-4. 

22. Barnett AH. Origin of the microangiopathic changes in diabetes.
Eye. 1993;7(2):218–22.

23. Zatz R, Brenner BM. Pathogenesis of diabetic microangiopathy.
The hemodynamic view. Am J Med. 1986;80(3):443–53. 

24. Di Mario U, Pugliese G. Pathogenetic mechanisms of diabetic
microangiopathy. Int Congr Ser. 2003;1253:171–82. 

Chris Elizabeth Vinod et al /J. Pharm. Sci. & Res. Vol. 12(3), 2020, 433-435

435

https://www.ncbi.nlm.nih.gov/pubmed/?term=Dahl-J%C3%B8rgensen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9822191
https://www.ncbi.nlm.nih.gov/pubmed/9822191
https://www.ncbi.nlm.nih.gov/pubmed/9822191



