
腎臟泌尿系統常見疾病之病生理、
評估及處置

國軍左營總醫院腎臟內科

楊秀謙醫師

2025.5.17 

專科護理師進階課程



Outlines

• 腎臟泌尿系統之解剖構造

• 腎臟泌尿系統之生理功能

• 常見腎臟泌尿系統疾病

1. Urinary tract infection

2. Acute pyelonephritis

3. Acute kidney injury、chronic kidney disease

• 考題解析

專科護理師進階課程



Outlines

• 腎臟泌尿系統之解剖構造

• 腎臟泌尿系統之生理功能

• 常見腎臟泌尿系統疾病

1. Urinary tract infection

2. Acute pyelonephritis

3. Acute kidney injury、chronic kidney disease

• 考題解析

專科護理師進階課程



上泌尿道：
腎臟
輸尿管

下泌尿道：
膀胱
尿道



Urology

• The branch of medicine that focuses on the urinary tracts of BOTH 
females and males, and the reproductive systems of males. 

專科護理師進階課程



專科護理師進階課程



Anatomy of Kidney

• Renal cortex: outer 1 cm 

• Renal medulla: renal columns, 
pyramids - papilla

• Lobe of kidney: pyramid and 
it’s overlying cortex

• Collecting system
• Calyces

• Pelvis

• Ureter
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Lobe of Kidney
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Urinary tract infection (UTI)

• 最常見於生育年齡的女性，懷孕婦女、男士前列腺增大、上廁所的習慣差劣、
患有糖尿病或患有鐮刀型紅血球疾病的人士罹患泌尿道感染的風險也較高。

• 嬰兒、小孩（小於六歲）和小於50歲男性極少出現泌尿道感染，如有則通常
和泌尿道結構畸型（膀胱逆流、尿路阻塞）有關。

• 下泌尿道感染（lower UTI）和膀胱炎的主因通常是細菌通過尿道進入，但
上泌尿道感染（upper UTI）如腎盂腎炎則不然。上泌尿道感染的主因可能
是血原性（hematogenous）的。

專科護理師進階課程



Definitions 

• Bacteriuria(菌尿症)- bacteria in urine

• Pyuria(膿尿症)- WBCs in urine

• Uncomplicated- healthy patient with a structurally and functionally normal urinary tract. 

• Complicated- obstruction, anatomic or functional disorder, calculi, instrumentation, 

incontinence, pregnancy. 

• Unresolved bacteriuria- resistence, multiple organisms, rapid reinfection, 
azotemia, papillary necrosis, infected stones or foreign body, patient noncompliance

• Recurrent infection- persistence or reinfection
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Pathogenesis(1)

• Ascending infection

- most common

• Hematogenous spread

- immunocompromised and neonates 

- uncommon except Staphylococcus, Candida and TB

• Lymphatogenous spread

- little evidence, 

iatrogenic?

• Direct extension

- intraperitoneal abscess, vesicointestinal or V-V fistula
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Pathogenesis(2)

• Host factor

- Anatomic or functional abnormalities

- Secretion of IL-8 from renal cells may participate in the  

initiation and maintenance of renal inflammation. 

- Increase adherence due to more receptors

- Change of pH or estrogen levels, Zn

• Bacterial factors 

- Uropathogenic E.coli(O,K,H) have pili(type1, P) and 

hemolysin, resistant to serum bactericidal activity
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Pathogenesis(3)

Causative pathogens

- aerobic

 Escherichia coli(80%), Proteus mirabilis, Klebsiella

 Staphylococci, Pseudomonas(nosocomial)

- anaerobic bacteria (suppurative infections)

 Bacteroides fragilis, Clostridium perfringens…

• Diabetes patients: 常見 Klebsiella, group B streptococci… 

• S. saprophyticus causing approximately 10% of symptomatic 

lower UTIs in young, sexually active females
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膀胱感染的症狀

• 尿急(urinary urgency)

• 尿頻(urinary frequency)，並且在只有少量尿液時仍覺得需要排尿(urinate)

• 夜尿(nocturia)：需要在夜間排尿。

• 尿道炎(urethritis)：排尿時尿道口感到不適或疼痛，或是整個尿道有燒灼感

• 排尿困難(dysuria)

• 膿尿(pyuria)：尿液含膿或尿道排膿

• 血尿：尿中帶血

• 發燒：輕微發燒

• 尿液臭和混濁

• 小便失禁(urinary incontinence)
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腎臟感染的症狀

尿液檢查可能正常!!
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腎臟感染的症狀

• 噁心、嘔吐

• 背痛(back pain)、腰痛(flank pain)或腹股溝疼痛(groin pain)

• 腹痛(abdominal pain)

• Knocking pain at CV angle

• Shaking chills and high spiking fever 

• 睡覺時出汗

• 極度疲勞
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Diagnosis

• Urine Collection
• midstream urine collection

• urethral catheterization 

• suprapubic aspiration

• Localization study

• Urinalysis
• Pyuria- >5WBC/HPF(M), >20WBC/HPF(F)

• Pyuria may be present in the absence of UTI(25%)

• Sterile pyuria- antibiotic effect, atypical organisms, tumor, stones

• Dipstick tests for bacteriuria (nitrite) or pyuria (leukocyte esterase) less sensitive

• Urine culture-- >105 CFU/ml
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婦女泌尿道感染的診斷
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E.Coli in urine analysis
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Kidney infection

Acute pyelonephritis (APN): 

• inflammation of kidney and renal 
pelvis, diagnosis made clinically

• S/S: chills, fever, and CV angle 
tenderness 

• CT scan: perfusion defects 
(segmental, multifocal or diffuse), 
renal enlargement

• Tx: parenteral antibiotics for 7-10 
days then oral antibiotics for 10-14 
days
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Chronic Pyelonephritis:

• Repeat renal infection→ renal scarring, atrophy and renal 
insufficiency.

• Refers to radiologic findings of the small, contracted, atrophic kidney, 
focal coarse

• Correct underlying problems, prophylactic antibiotics

• Removal if hypertension or nonfunction with stone burden 

Kidney infection
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Emphysematous Pyelonephritis:  

• acute necrotizing infection caused by gas-
forming uropathogens(E.coli, Klebsiella…)

• Diabete history: 80-90% cases

• KUB and CT: gas presentation

• Poor prognosis: CRE, Platelet, 
renal/perirenal fluid in association with a 
bubble/loculated gas, gas in collecting 
system

• Tx: Drainage & with medical treatment

Kidney infection
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Renal Abscess 腎膿瘍: 

• Renal/ Perinephric / Paranephric abscess
• Most hematogenous spread before but now E.coli more common

• Ultrasonography:  echo-free or low–echo-density space-occupying lesion

• CT: hypodnesity-> fluid collection with rim enhancement

• Tx: empiric therapy plus aminoglycoside or 3rd-generation 
cephalosporin

• Percutaneous drainage is indicated if treatment failure

Kidney infection
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腎膿瘍
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Xanthogranulomatous Pyelonephritis 黃色肉芽腎盂腎炎

• rare, severe, chronic infection →diffuse renal destruction. 

• Lipid –laden macrophages, mistaken for RCC 

• Most unilateral, nonfunctioning, enlarged kidney associated with 
obstructive uropathy secondary to nephrolithiasis.

• CT: large heterogenous, reniform mass with central calcification

• Nephrectomy

Kidney infection
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Asymptomatic Bacteriuria in Adults

Diagnostic Criteria for Asymptomatic 
Bacteriuria (ABU)

• Midstream clean-catch urine specimen: 

• 女性: 連續兩次取樣尿液培養，分離出相同
菌種，同時菌量 > 105 CFUs/mL)

• 男性: 單獨一次尿液取樣培養，分離出菌種，
同時菌量 ( >105 CFUs/mL)

• Catheterized urine specimen: 

• 不論男女: 單獨一次尿液取樣培養，分離出
菌種，同時菌量( > 102 CFUs/mL)

Am Fam Physician 2006;74:985-90.
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Asymptomatic Bacteriuria in Adults

• Most people who have excess bacteria in the urine and have no 

symptoms should not be treated. 無症狀菌尿，不用治療。

Except: 

• 懷孕

• 腎臟移植後

• 正在服用免疫抑制劑

• 免疫功能低下的病患 (AIDS, cancers, leukopenia)

• 年輕孩童有泌尿系統結構異常 (ureteral reflux)

• 準備接受泌尿道手術並有出血的可能性 (TURP)
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分泌尿液、排出代謝產物、藥物及廢物
腎功能

調節體內體液、電解質及酸鹼平衡
水分、電解質異常
代謝性酸鹼中毒

荷爾蒙之分泌
紅血球生成素 (Erythropoietin) 
維生素D (Vitamin D3) 
腎素（Renin）
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分泌尿液、排出代謝產物、藥物及廢物

腎臟基本生理功能及其測定

腎功能

腎絲球

腎小管

Glomerular filtration rate (GFR)

Albuminuria

Glucose 

Uric acid

Phosphate

Amino acid

近曲小管

遠曲小管
Electrolytes 

Acid-base 
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腎臟生理指標-腎功能
腎絲球過濾率 (glomerular filtration rate, GFR)：一定時間內從血液流過

腎絲球基底膜到鮑氏囊內的液量，正常GFR約100 ~ 125 cc/min

Standard : inulin clearance 

➢血液：尿素氮、肌酸酐

➢尿液：肌酸酐清除率 (creatinine clearance, Ccr)，腎臟每分鐘從血液

排除肌酸酐之量，腎絲球濾過率之一種測定方法，正常Ccr為100 ~ 

125 cc/min。

➢核醫檢查：GFR（放射性核素標記的複合物）

➢估算GFR（estimated, eGFR）

GFR
專科護理師進階課程



Cockcroft-Gault equation: since 1976
-Estimated 24 hr Ccr based upon age, gender and weight 
-CrCl = (140 - age) x IBW / (Scr x 72) (x 0.85 for females) 

MDRD equation: (4 variable) since 1999
-In 2003, US National Kidney foundation: CKD
-Estimates measured iothalamate clearance based upon age, gender, and race
-Derived using patients with CKD; no normals
-GFR (mL/min/1.73 m2) = 175 × (Scr)-1.154 × (Age)-0.203 × (0.742 if female) ×

(1.212 if African American)

CKD-EPI equation: since 2009
-Recent refinement of MDRD equation 
-Included normals and CKD patients in study population 
-GFR = 141 ×min (Scr /κ, 1)α ×max(Scr /κ, 1)-1.209 × 0.993Age × 1.018 [if 

female] × 1.159 [if black] 

eGFR 常用公式專科護理師進階課程



體液及電解質

水(濃縮能力)

鈉

鉀

酸鹼平衡

代謝性鹼中毒

代謝性酸中毒

調節體內體液、電解質及酸鹼平衡

腎臟基本生理功能及其測定
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體液及電解質

水(濃縮能力)

鈉

鉀

酸鹼平衡

代謝性鹼中毒

代謝性酸中毒

 Plasma osmolality
 Urine osmolality
 ECFV
 Urine volume
 Urine sodium

 24 hrs urine K
 TTKG
 BP
 Mineralocorticoids

 Anion gap (B and U) 
 pH (U), Ketones (U) 

調節體內體液、電解質及酸鹼平衡

腎臟基本生理功能及其測定
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EPO

Vit D

Renin

區分
Acute renal failure

Chronic renal failure

基本檢驗

荷爾蒙之分泌

腎臟基本生理功能及其測定
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Azotemia

Acute

Chronic

Pre-renal

Renal

Post-renal

CKD
E.P.O. (Anemia)

Vit D (Ca. ip)

急、慢性腎衰竭之區分
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慢性腎衰竭之併發症

相關檢驗及檢查

CKD 
complication

Anemia
Hgb, ferritin, 

Fe/TIBC

Malnutrition Albumin

Acidosis

Hyperkalemia

PCO2, HCO3

Na, K, Cl

CKD-MBD Ca, iP, i-PTH

Hypertension

CVD
Cardiac echo

BNP
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生理功能
基本檢驗

血液 尿液

腎功能
腎絲球 eGFR, BUN/Cr Albuminuria

腎小管(近曲小管) Glucose, UA Glucosuria, FEUA

體液平衡（水及鈉） POsm USpGr, UOsm, UNa

代謝性酸中毒 PAG UpH, UAG, Ketones

代謝性鹼中毒及鉀 Mineralocoticoids TTKG, 24 hrs K

內分泌

急性腎衰竭 IgX, C3, ANA FENa, Cast

慢性腎衰竭
iPTH, Ca, iP, CO2, 
Hgb

Casts
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Acute Kidney injury classification

2002 Acute Dialysis Quality Initiative Group, ADQI 2005 Acute Kidney Injury Network，AKIN
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Definition AKI

• Rapid (hours to weeks) decline in glomerular filtration rate and 
retention of waste products

• Incidence

• 5% of hospital admission 
• up to 30%-35% of admission to intensive care units.

Cockroft - Gault 公式:
(A) (B)

(140 –年齡) * 體重
---------------------------- (女性乘以 0.85)                    

72 * 血中肌酸酐
(C)
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Conceptual model of acute kidney injury (AKI)

Cerdá J et al. CJASN 2008;3:881-886

© 2008 by American Society of Nephrology



Lancet 2012; 380: 756–66
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Natural history of AKI. Patients who develop AKI may experience (1) complete recovery of 

renal function, (2) development of progressive chronic kidney disease (CKD), (3) 

exacerbation of the rate of progression of preexisting CKD; or (4) irreversible loss of...

Cerdá J et al. CJASN 2008;3:881-886

© 2008 by American Society of Nephrology
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• Incidence of less severe AKI: 2,000-3,000 per million 
population per year

• AKI treated with renal replacement therapy: 200-300 per 
million population per year

• 4-5% of general ICU patients will be treated with renal 
replacement therapy

• Up to two thirds of ICU patients will develop AKI defined 
by the RIFLE classification

Crit Care Med. 2008 Apr;36(4 Suppl):S146-51.

Epidemiology of acute kidney injury
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Lancet 2012; 380: 756–66

Key potential pathways implicated in pathogenesis 
of AKI due to ischaemia or sepsis



Drugs that contribute to AKI
• Aminoglycosides

• Radiocontrast

• Amphotericin

• NSAID

• β-lactam antibiotics 
(specifically contribute to 
interstitial nephropathy)

• Sulphonamides

Lancet 2012; 380: 756–66

•  Acyclovir

•  Methotrexate

•  Cisplatin

•  Cyclosporin

•  Tacrolimus

•  ACEI

•  ARBs
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Criteria for initiation of RRT in AKI

• Anuria (negligible UO for 6 h)

• Severe oliguria (UO <200 mL over 12 h)

• Hyperkalamia ( K >6.5 mmol/L)

• Severe metabolic acidosis (pH <7.2 despite normal or low partial pressure of CO2 in 
arterial blood)

• Volume overload (Pulmonary edema unresponsive to diuretics)

• Pronounced azotaemia (BUN >30 mmol/L or Cr. >300 μmol/L)

• Clinical complications of uramia (encephalopathy, pericarditis, neuropathy)*

*Complications of uramia should be prevented by avoidance of unnecessarily high degrees 
of azotemia.

Lancet 2012; 380: 756–66
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Management of AKI
• 分辨 pre-renal, renal or post-renal 

a)先排除Post-renal: 單導，Foley，abdomen sonography 

b)避免可能造成腎損傷的藥物

c)維持電解質與水分平衡，避免併發症的發生

d)Pre-renal 與 renal 判斷: 
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“新”慢性腎臟病的定義

Kidney International Supplements (2013) 3, 5–14
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Causes of CKD
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白蛋白尿篩檢方式可為收集24小時尿
液或一特定時段如四小時或夜間尿液，
測其白蛋白量，亦可隨機量測尿液白
蛋白和肌酸酐比值。



Symptoms/signs of CKD
專科護理師進階課程



Managements of CKD

1.血壓控制130/80mmHg

2.血糖控制，糖化血色素<7%

3.預防高血脂

4.門診追踨與治療

5.飲食控制

6.預防感染或感冒

7.改善生活飲食習慣

8.培養積極的人生觀
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BP control in diabetic nephropathy
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BP control in diabetic nephropathy
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BP control in non-diabetic CKD
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BP control in diabetic nephropathy
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高 血 鉀 的 治 療 (I)

⚫ 阻止高血鉀對心臟傳導的不良影響

Calcium gluconate or chloride

⚫ 將鉀離子由細胞外液轉至細胞內液

NaHCO3, insulin( glucose), Beta-agonist

⚫ 減少體內鉀離子含量

陽離子交換樹脂, 利尿劑, 洗腎

⚫ 須緊急處理:  > 7mEq/L, EKG變化

專科護理師進階課程
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Normal acid-base balance

• Arterial PH between: 7.35-7.45, mean 7.40

• PCO2 : 40± 5 mmHg

• HCO3
- :24± 2 mEq/L

• Anion gap (12 ± 2)

• Vein gas: pH:7.35, PCO2: 46, HCO3:24-26

專科護理師進階課程
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Classification of Acid-basic Disorder

PH   PaCO2   HCO3
-

Resp. acidosis

Resp. alkalosis

Meta. acidosis

Meta. alkalosis

專科護理師進階課程
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手術方式目前大都採用『次全副甲狀腺切除』或『全副甲狀腺切除併自
体移植』。前者將大部分副甲狀腺切除，留下約40~60毫克的腺體在頸
部; 而後者則是摘除所有的副甲狀腺，之後取少量摘除的腺體重新重植
於體內，以維持基本的副甲狀腺功能。移植處多選擇在無動靜脈瘘管之
健側前臂。上述兩種手術方式各有利弊，因此，手術方法的選擇主要以
手術者本身對術式經驗及喜好而定。
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節錄自葉時孟醫師 blog
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不可以捐腎之情況 !
捐贈者有傳染病(eg. TB, HIV等)

捐贈者曾得過惡性腫瘤 (有例外)

捐贈者腎功能不佳者

有長期高血壓或糖尿病者

年齡太老(>60歲)或太小者(<3歲)

智能不足者之活體捐贈

器官買賣?

Marginal donor?
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高血鈣
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• PEG (Polyethylene Glycol 3350 )
• Fleet
• Bisacodyl

• 這個藥物有潛在的風險，就是造成急性腎衰竭 (acute kidney injury).
• 原因: 腹瀉可能引發脫水 + NPO; 內含非常多的磷 (phosphorus).

• 標準45 ml的sodium phosphate溶液中有11,250 mg的磷，喝一次約可
以拉1~1.8 L的低張溶液..因此容易造成高血鈉與脫水..

• 大量的磷造成AKI的原因→大量的磷與鈣形成複合物，沉積在腎小管
造成腎臟損傷，又稱為"acute nephrocalcinosis"



PEG (Polyethylene Glycol 3350 )
• PEG 為環氧乙烷(ethylene oxide)的聚合物(polymer)，藉由滲透壓作
用達到緩瀉。

• 作用為全腸道清理(whole bowel irrigation)。

• 服用溶液4L可在3hr內完全清理腸胃道。

• 在直腸手術或檢查前，當作直腸清潔劑。

• 不可用於腸阻塞病患。

• 每包以1L溫/冷開水，攪拌泡製成溶液。每隔10至15分鐘喝250ml，最
好能在1hr內喝完1L。重覆服用至排出液已呈澄清狀為止，但需在4-

6hr服用完畢。若以鼻胃管投予者，建議投予速率為20-30ml/min。

專科護理師進階課程
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(Aristolochic acid nephropathy, AAN)

馬兜鈴酸腎病變

• 1990年首度在比利時被報導；起因是民眾自行服用來路不明減肥藥，發現
就是以馬兜鈴科的Aristolochia fangchi(廣防己)來取代正品中藥材Stephania 
tetrandra(粉防己，又稱漢防己)。

• 快速惡化的間質性腎炎、腎小管壞死，造成末期腎病變以及泌尿系統的惡性
腫瘤。

• 中草藥腎病變(Chinese-herb nephropathy, CHN)

• 貧血是常見的表現，貧血的程度比起相對應CKD的程度更加嚴重。U/R並無
特殊發現亦無蛋白尿現象。

• 40-45%的ANN患者會進展至多發性高惡度性的transitional cell carcinoma 
(TCC)，好發部位在上泌尿道，惡性腫瘤發生率和攝入馬兜鈴酸劑量以及體
內累積劑量成正相關。

專科護理師進階課程
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• 前段尿有血，即小便一開始有血，到後面較清澈，表示出血的部位在尿道。

• 解出來整段尿都是血，表示出血位置在膀胱以上的尿路系統，因為血和尿
在膀胱混合後再解出，腎臟、輸尿管、膀胱，都可能是出血部位。

• 後段尿有血，小便解到快完時有血，出血部位可能在膀胱頸或男性攝護腺。
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Struvite stone:
• 主要成分為鎂(magnesium)、磷酸鹽(phosphate)及氨(ammonium)

• 通常以鹿角結石(staghorn stone)呈現

• 病人的尿液 pH 值大多高於 7.2 ，而大量利尿無法預防 struvite stone 之形成

• 在偏鹼的尿液中容易形成感染性結石，最常見為變形桿菌(Proteus mirabilis)造成
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如下張slide，尿液osmo > 300，選擇 solute diuresis。
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