
137www.handsurgery.or.krCopyright ⓒ2012. The Korean Society for Surgery of the Hand

ORIGINAL ARTICLE

pISSN 1598-3889∙eISSN 2234-0998
J Korean Soc Surg Hand 2012;17(3):137-141.

SURGERY OF
THE HAND

JOURNAL OF THE KOREAN SOCIETY FOR

INTRODUCTION

Septic shock can be caused by various medical or surgi-

cal problems. Septic shock has a number of clinical

symptoms, such as, hypotension and disseminated

intravascular coagulation, gastrointestinal manifesta-

tions, such as, nausea, vomiting, and diarrhea, and

hemodynamic changes induced by an anaerobic metab-

olism. Cardiopulmonary, renal, and neurologic compli-

cations can also occur. Norepinephrine is used for

hemodynamic support, and enable the body to maintain

adequate perfusion by increasing blood flow to major

organs by affecting alpha-1 receptor. However, this is

achieved at the expense of flow to end organs, which

sometimes results in ischemia1,2.

There is no report in our country about necrosis of

upper and lower limbs caused by ischemic changes after

norepinephrine use in shock patients, while some

reports have addressed end organ necrosis in the other

countries3-6. The authors have experienced five cases of
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목적: 패혈성 쇼크 환자에서 혈압 상승을 위해 norepinephrine이 사용된다. 병태

생리학적으로 말초 기관으로 혈류를 감소시킴으로써 생명 유지 기관으로의 혈류를

증가시켜 말초 기관의 허혈성 변화를 일으킨다. 저자는 패혈성 쇼크 환자에서

norepinephrine의 사용 후 발생한 상지 및 하지의 허혈성 괴사에 해 고찰해보

았다.

상 및 방법: 2010년 3월부터 1년간 총 5명의 환자에서 강심제의 사용 후 발생한 상

지 및 하지의 괴사에 해 본 병원의 의무 기록을 조사하 다.

결과:패혈성 쇼크로 norepinephrine를 사용한 5명의 환자에 해 괴사 조직 제거술

시행 후, 각 환자에 해 보존적 치료, 상지 및 하지의 부분적 절단술 및 무릎하 절단

술을 시행하 다.

결론: 저자는 총 5명의 환자에서 허혈성 괴사 후 상지 및 하지의 절단술을 시행하

고, 기능적 및 미용적으로 좋지 않은 예후를 보 다. 따라서 패혈성 쇼크로 인한 강심

제의 사용 후 생명 활력 징후가 회복된 후에는 말초 기관에 한 관심 및 적극적 치료

가 필요하리라 생각된다. 

색인단어:상지, 하지, 괴사, norepinephrine, 패혈성 쇼크
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ischemic necrosis in septic shock patients treated with

dopamine and norepinephrine. One of them was treated

conservatively, and the other four underwent amputa-

tions of upper and lower extremities.

We report five patients with ischemic necrosis of upper

and lower extremities as a result of delayed complica-

tions resulting from the use of norepinephrine in septic

shock patients.

MATERIALS AND METHODS

This retrospective review was conducted on five patients

treated between March, 2010 and March, 2011. We

reviewed medical records of 5 patients, such as previous

medical history, underlying disease, operation records

and photographs which were taken at out-patient

department during follow-up. Patients’ medical histories

are summarized shown in Table 1.

RESULTS

All 5 patients were treated at intensive care unit (ICU) for

septic shock caused by various reasons and had been

administered high dose norepinephrine (>3 μg/kg/min)

to maintain systolic blood pressure over 90 mm Hg for

more than 4 days. Two patients were expired within 6

months and the other three patients were survived dur-

ing follow-up. 

1. Case 1

A 60-year-old man with ischemic necrosis of the right

hand and both feet we were consulted. He had been

treated in ICU for pneumonia and septic shock. The

patient had been on chemotherapy after cholangiocarci-

noma surgery and had a history of hypertension and atri-

al fibrillation. Before the septic shock condition his main

complaint was general weakness and poor oral intake.

He had aspiration pneumonia because of forced oral

intake. On the 2nd day of aspiration pneumonia his vital

sign was unstable (Fever up to 40℃, systolic blood pres-

sure <90 mm Hg). He had been administered dopamine

and norepinephrine for four days to maintain blood

pressure. The patient showed ischemic necrosis of right

hand and both feet. Necrotic tissues were debrided since

there were no progressive signs of necrosis and showed

demarcation of necrotic site. Partial amputations of mul-

tiple fingers and toes were also performed (Fig. 1).

2. Case 2

A 45-year-old female was admitted for second

chemotherapy after breast cancer surgery. The patient

had no relevant history other than hypertension. First

chemotherapy was discontinued and changed to conser-

vative treatment due to general weakness and fever. She

was transferred to our intensive care unit because of a

comatose mental change, acute renal failure, and septic
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Table 1. Pateints’ demographics and clinical manifestations

1 60/M Right hand, Acinetobacter baumannii, Partial fingers and toes HTN, A.fib, Death

both foot Klebsiella pneumoniae amputations cholangiocarcinoma,

pneumonia

2 45/F Both hands, Staphylococcus aureus Partial fingers amputations HTN, breast cancer, Survival

both foot and both BK amputations cellulitis

3 64/F Both foot Pseudomonas aeruginosa Debridement and DM, HTN, PAD, Survival

conservative treatment cellulitis

4 57/M Right hand, Streptococcus pneumoniae Fingers and toes Colon cancer, Death

both foot amputations pneumonia

5 65/F Both hands MRSA Partial fingers and toes DM, HTN, ESRD, Survival

and foot amputations cellulitis

HTN: hypertension, A.fib: atrial fibrillation, BK amputation: below-knee amputation, DM: diabetes mellitus, PAD: peripheral arterial disease,

MRSA: methicillin-resistant Staphylococcus aureus, ESRD: end stage renal disease.

Case
Age/

Sites Culture organisms Operations Comorbidity
6 mo

sex mortality
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shock result from cellulitis of both feet. At the ICU, she

was administered norepinephrine for hemodynamic

support with antibiotic. We confirmed ischemic necrosis

of the right hand and both feet after 10 days. Debridement

of necrotic tissues was performed in accord with her gen-

eral condition, but the necrosis progressed. Stump revi-

sion of multiple fingers, debridement of both feet, and

below-knee amputation of both sides were performed

(Fig. 2).

DISCUSSION

In cases of septic shock, when cardiac output falls, sys-

temic vascular resistance normally increases to maintain

a systemic pressure adequate for the perfusions of heart

and brain, which are both critically dependent on a con-

tinuous supply of oxygen and nutrients. On the other

hand, blood flow to other tissues, such as, muscle and

skin, and peripheral organs decreases. Furthermore, sep-

tic shock is associated with many complications because

of a dysfunctional defense mechanism, and in septic

shock, unlike other forms of shock, peripheral vascular

resistance decreases despite an elevated vasopressor cat-

echolamine level. Septic shock is treated with antimicro-

bials, by removing the source of infection, and by provid-

ing hemodynamic, respiratory, and metabolic support,

and conservative treatment1,2. 

Therefore, in cases of septic shock, ischemic changes

to end organs frequently occur, and result in a number of

complications. 

Symphathomimetic drugs, that is, norepinephrine or

dopamine, are used to increase blood pressure in septic

shock. Norepinephrine is the preferred vasopressor

agent, and is often used to increase blood pressure when

other measures (e.g., volume infusion and dopamine)

fail. Norepinephrine stimulates α-1 receptor in the heart,

and increases peripheral vascular resistance and increas-

es diastolic and systolic blood pressures. However, local

tissue necrosis due to intense systemic vasoconstriction

is a known complication of norepinephrine7,8.

No previous case reports of ischemic necrosis of the
Fig. 1. Necrosis of multiple toes in a 60-year-old male with

septic shock after six days on norepinephrine.

Fig. 2. Ischemic necrosis of right hand (A) and both feet (B) in a 45-year-old female with septic shock after use of norepi-

nephrine.
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upper and lower extremities after the use of norepineph-

rine for increasing blood pressure in septic shock have

been issued. However, ischemic necrosis of other end

organs due to hypoperfusion in shock has been well

reported3-6.

Since the mortality rate of septic shock is 40% to 60%, it

critical that general condition be recovered. However,

this may sometimes be pursued without paying regard to

effects on end organs. Usually, the patient is consulted

after general condition has been recovered and well after

necrosis or other problems have progressed, which

belies a poor prognosis aesthetically and functionally. 

This study is limited by its retrospective nature.

Furthermore, we assumed that ischemic necrosis was

caused by the treatment of shock in our patients,

because they had no relevant medical history. However,

the true incidence of related diseases is unclear since

they are often missed or under-reported.

When septic shock is treated with norepinephrine,

adverse effects increase dose-dependently. And it was

needed to evaluate the adequacy of treatment of septic

shock in terms of cause of necrosis, that is, duration or

dosage in using norepinephrine in these patients. Use of

nonadrenaline inotropics such as dopamine, dobuta-

mine or isoproterenol which is related to beta-1, 2 recep-

tor and ideal dose of norepinephrine (0.2-1.3μg/kg/min)7

may reduce incidence of ischemic necrosis of end-organs

CONCLUSION

In patients with septic shock, we need to pay attention

on end-organ ischemic necrosis after recovering from a

critical period to minimize a damage and obtain a good

prognosis. 
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Purpose: Norepinephrine is initially used to increase blood pressure in patients with septic shock. It increases blood

flow to vital organs but decrease the flow to end-organs resulting in ischemic changes in end-organs. We report five

patients with ischemic necrosis of upper and lower extremities after using norepinephrine in septic shock.

Materials and Methods: We retrospectively reviewed medical record of five patients with ischemic necrosis of upper

and lower extremities after treating septic shock from March 2010 to March 2011.

Results: Five patients developed ischemic necrosis of upper and lower extremities during intensive care. All patients

experienced septic shock due to medical problems, which required norepinephrine to increase blood pressure. After

conservative treatment, stump revision or below knee amputation were done. 

Conclusion: We believe that more active treatment and protection of the end-organs will be needed to prevent poor

prognosis during the recovery of septic shock. 
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