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HHimage تشخیص: در
~~

همه کوماتوز~~
برخی بهبود دارند.}}
مریت: طی چند ساعت||

    از بین رفتن افتراق ماده سفید و خاکستری 
انفارکت واترشد در ارست قلبی}}
{{CO آسیب استریاتال در مسمومیت
||CT مریت

48H-24 بعد هایپردنسیتی خطی در کورتکس نشانه لامینار نکروز کورتکس )مریت: رسوب محصولات خونی(~~
Reverse sign: ماده سفید هایپردنس‌تر از کورتکس}}
Falx:pseudo SAH و تنتوریوم سربلی هایپردنس شده}}
{{MRI

~~DWI دیدن ادم سایتوتوکسیک در
{{ ADC attenuation با  C°1کاهش دما  اثر درجه حرارت )هر  و تحت  DWI سریع نشان نمی‌دهند  و   ADC گاه 

همراه(
سودونرمالیزاسیون: DWI طی ۷ روز نرمال شده ولی T2 و flair بعد هفته اول هایپراینتنس }}
علائم قرینه}}
روز 2-1 صدمه در مخچه و BG ← 5-3 روز به کورتکس ← 12-6 روز به ماده سفید ساب‌کورتیکال}}
Bright hippocampus sign در DWI نشانه poor پروگنوزی است.}}
در T2: DPHL هایپر در دورسال فرونتال و پریتال پاتوگنومونیک است.||

بررسی هایپوکسی ایسکمی یا بعد arrest مناسب‌ترین~~}}
در صدمه شدید کورتیکال N20 از بین رفته )شکل 2-38 مریت(||

     SSEP
||EEG

انجام early EEG و مانیتورینگ~~
25٪ بیماران سیژر کرده ولی استاتوس poor می‌باشد.}}

شایع‌ترین: GPD که poor است.~~||
||good ← reactive و continous حفظ بکگراند

    یافته‌ها 
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FIGURE 38.1 Imaging fi ndings after hypoxic-
ischemic encephalopathy. Computed tomography 
scan done 12 hours (A) and 10 days (B) after a 
near-drowning episode. A: There is diffuse loss of 
gray-white matter differentiation and severe global 
cerebral edema. There are bilateral, but right greater 
than left, hypodensities of the basal ganglia. B: The 
diffusely attenuated white and gray matter result in 
a pseudosubarachnoid hemorrhage appearance of 
the relatively hyperdense dura. Diffusion-weighted 
imaging (C) and apparent diffusion coeffi cient (D) 
sequences of a magnetic resonance imaging done 
2 days after a primary respiratory arrest showing 
restricted diffusion in the bilateral hippocampi 
(arrows) and diffusely throughout the cortex. 
E: Susceptibilityweighted imaging sequence in 
coronal section done 7 days after a pulseless 
electrical activity arrest showing areas of laminar 
necrosis in the posterior parietal lobes (arrows). F: 
Fluid-attenuated inversion recovery sequence 10 
days after cardiopulmonary arrest only showing 
mild swelling and indistinctness of the gray-white 
junction in the bilateral parietal lobes (arrows). 
G: Diffusion-weighted imaging sequence of a 
magnetic resonance imaging done 11 days after 
a pulseless electrical activity arrest resulting from 
a type A aortic dissection. There are scattered foci 
of restricted diffusion along the anterior cerebral 
and middle cerebral arteries and middle cerebral 
and posterior cerebral arteries border zones, more 
prominent on the right, consistent with watershed 
infarct.

326 SECTION V Cerebrovascular Diseases

 The rare syndrome of delayed posthypoxic leukoencephalopa-
thy (DPHL) following seemingly full recovery from a comatose state 
can occur days to weeks after the initial insult. The onset is usually 
insidious and can manifest as personality changes, irritability, inat-
tentiveness, confusion, and memory problems. This can progress to 
include extrapyramidal motor symptoms and, in some cases, even-
tually coma or death. Those patients who survive stabilize to one of 
two ultimate syndromes: either parkinsonism with hallucinations or 
odd behaviors or akinetic mutism. A DPHL may occur as a result of 
any cause of HIE mentioned earlier but is most often seen in cases of 
acute CO poisoning or opioid overdose. The main histopathologic 
patterns seen in this syndrome are demyelination in the centrum 
semiovale and necrosis of the cortical laminae and basal ganglia, 
which correlate with brain magnetic resonance imaging (MRI) fea-
tures. Severity and persistence of DPHL sequelae have been corre-
lated to the presence and persistence of low signal intensity on the 
apparent diffusion coeffi cient (ADC) map on cranial MRI.   

  DIAGNOSIS   

  Imaging  
 A  computed tomography head  is usually normal immediately after 
hypoxic-ischemic insult. In severe injury, there can be evidence 

of loss of the gray-white junction within hours (  Fig. 38.1A  ). 
After 24 to 48 hours, linear hyperdensities outlining the cortex 
develop, corresponding to laminar necrosis of the cortex. After 
days, the “reversal sign” develops where cerebral white matter 
appears hyperdense than cortical gray matter. Pseudosubarach-
noid hemorrhage can also occur when the falx cerebri and ten-
torium cerebelli appear hyperdense as compared to the adjacent 
injured parenchyma (  Fig. 38.1B  ).  

 An  MRI brain  is the earliest way to visualize damage, as early 
cytotoxic edema can be visualized on diffusion-weighted imag-
ing (DWI) and can be quantifi ed using the ADC (  Fig. 38.1C-G  ). 
Importantly, DWI and ADC changes may not be apparent early 
on, and thus, early imaging may underestimate the injury bur-
den. Moreover, there may be attenuation of ADC values for 
every 1°C decrease in body temperature. The DWI sequences 
can pseudonormalize by 7 days, but T2 hyperintensities on fl uid-
attenuated inversion recovery sequences develop after the fi rst 
week. The damage is most often symmetric and corresponds in 
location to the neuronal subtypes that are preferentially damaged 
(see “Pathobiology: Causes of Hypoxic-Ischemic Encephalopa-
thy” section). With time, focal laminar necrosis can be seen due 
to deposition of blood products (see   Fig. 38.1E  ). In one small 
study, changes occurring over time within the same patient were 
analyzed. The location of the injury shifts with time from the 
initial hypoxic-ischemic event, starting in the cerebellum and 

  FIGURE   38.1       Imaging fi ndings after hypoxic-ischemic 
encephalopathy. Computed tomography scan done 
12 hours  (A)  and 10 days  (B)  after a near-drowning 
episode.  A:  There is diffuse loss of gray-white 
matter differentiation and severe global cerebral 
edema. There are bilateral, but right greater than 
left, hypodensities of the basal ganglia.  B:  The dif-
fusely attenuated white and gray matter result in 
a pseudosubarachnoid hemorrhage appearance of 
the relatively hyperdense dura. Diffusion-weighted 
imaging  (C)  and apparent diffusion coeffi cient  (D)  
sequences of a magnetic resonance imaging done 
2 days after a primary respiratory arrest showing re-
stricted diffusion in the bilateral hippocampi  (arrows)  
and diffusely throughout the cortex.  E:  Susceptibility- 
weighted imaging sequence in coronal section 
done 7 days after a pulseless electrical activity arrest 
showing areas of laminar necrosis in the posterior 
parietal lobes  (arrows) .  F:  Fluid-attenuated inversion 
recovery sequence 10 days after cardiopulmonary ar-
rest only showing mild swelling and indistinctness of 
the gray-white junction in the bilateral parietal lobes 
 (arrows) .  G:  Diffusion-weighted imaging sequence 
of a magnetic resonance imaging done 11 days after 
a pulseless electrical activity arrest resulting from a 
type A aortic dissection. There are scattered foci of 
restricted diffusion along the anterior cerebral and 
middle cerebral arteries and middle cerebral and pos-
terior cerebral arteries border zones, more prominent 
on the right, consistent with watershed infarct. 
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HHقلبی arrest چک‌لیست پروگنوز بعد هایپوترمی درمانی بعد
42 ساعت اول~~

معاینه نورولوژی + رفلکس ساقه مغز و پاسخ موتور~~
چک NSE روز 1-3}}
CT مغز بدون کنتراست}}
{{Continuous EEG
{{

A: خودبه‌خودی یا القای تحریک~~
B: کل بدن یا سگمنتال یا مولتی‌فوکال}}
C: بررسی سین‌کرونوس}}
D: بررسی استرئوتایپی||

                    طبقه‌بندی میوکلونوس 
یادداشت سداتیو و پارالیتیک در شروع میوکلونوس||

دستور SSEP و حداقل سدیشن~~}}
||brain CT مغز بدون تزریق کنتراست در روز 7-5 یا MRI

    روز 5 



 استکا کیبولاتم تالالتخا  27فصل 39 

انسفالوپاتی کبدی یا پورتال – سیستمیک

HHعلل کومای اپیزودیک و علائم نورولوژیک

نارسایی کبدی با شانت پورتوسیستمیک خون ← کومای اپیزودیک، علائم نورولوژیک~~
شانت بدون بیماری کبدی مثل شانت پورتال ـ سیستمیک سرجیکال}}
سندرم هایپرآمونمی ارثی در کودکی یا بچگی}}
شانت پورتوکاوال}}

علت: برداشت تومور پانکراس کومای اپیزودی ± تشنج~~
کبد نرمال}}
کومای اپیزودی به‌دنبال رژیم پرپروتئین و برگشت هوشیاری با رژیم بدون pr و مجدد با آمونیوم کلرید ایجاد می‌شود.||
ریسک‌فاکتورها تشدید انسفالوپاتی||

~~GIB
{{pr رژیم پر
هایپوکسی}}
هایپوکالمی}}
آلکالوز متابولیک}}
داروهای سداتیو هیپنوتیک}}
یبوست}}
دیورز بیش از حد||

{{ confusion فرمی از انسفالوپاتی در استفاده از والپروات منجر به
و آتاکسی به‌صورت حاد یا تحت حاد دیده می‌شود.

مریت فصل 124: امروزه علت اصلی مشکلات کبدی غیرالکلی، HCV می‌باشد.}}

FIGURE 124.2 Common causes of acute liver failure 
in the United States. Abbreviations: HAV, hepatitis A 
virus; HBV, hepatitis B virus.
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lactic acid, thereby acidifying colonic contents, which causes 
protonation of NH 3  into ammonium (NH 4  

� ), which is poorly ab-
sorbed, remains trapped in the lumen, and is excreted. Finally, 
lactulose inhibits glutaminase activity and interferes with the 
intestinal uptake of glutamine and its subsequent metabolism 
to NH 3 . Lactulose is titrated to achieve two to three bowel move-
ments per day, with a starting dose of 30 mL (20 g of lactulose) 
twice daily. It has been evaluated against placebo in numerous 
randomized controlled trials (RCTs). A recent meta-analysis 
concluded that lactulose is benefi cial in treating both MHE and 
OHE. It reduces overall mortality when used for HE prevention 
as well as for OHE and is associated with a reduction in the risk 
of developing serious liver-related complications including liver 
failure, variceal hemorrhage, severe infections, spontaneous bac-
terial peritonitis, and hepatorenal syndrome. It is associated with 
only nonserious and mostly transient adverse events, is readily 
available, and inexpensive. As such, it represents the fi rst-choice 
treatment for the secondary prophylaxis of OHE  LEVEL 1  .  1   

 The other evidence-based approach is through modula-
tion of fecal fl ora with rifaximin 550 mg orally 3 times a day 
for 14 days. Rifaximin is a minimally absorbed antibiotic with 
broad-spectrum activity against gram-positive, gram-negative, 
and anaerobic bacteria. Its site of action is the small bowel, where 
it lowers the bacterial load up to 1,000-fold. Trials and meta-
analyses demonstrated a benefi cial effect on recovery from HE, 
on secondary prevention of HE, and on mortality. It is usually 
given in addition to lactulose.  LEVEL 1  .  1   

 Many other interventions have been studied but the evi-
dence remains less robust, and their use is limited to use as a 
supplement to lactulose and rifaximin in refractory cases. They 
include NH 3 -lowering agents such as sodium benzoate, which 
lowers NH 3  levels by combining with glycine to form hippurate, 
thereby allowing renal excretion, or the purgative laxative 
polyethylene glycol as well as L-ornithine L-aspartate and oral 
branched-chain amino acids. In the face of medically resistant 
HE, patients should be investigated for large portosystemic 
shunts because these can be treated by embolization therapy. In 
the presence of a TIPS, reducing caliber of the TIPS can lead to 
clinical improvement and should be considered in patients with 
severe post-TIPS HE. Liver transplantation is the only defi nitive 
treatment option. 

 General care measures include appropriate hydration and 
nutritional support with protein intake of 1.2 to 1.5 g/kg/d and 
correction of electrolyte abnormalities. Treatment of chronic hy-
ponatremia must be performed carefully because cirrhotic pa-
tients are at higher risk for osmotic demyelination syndrome. 
Correction of hyponatremia should be performed no more 
quickly than 12 mmol/L per 24 hours. Correction of hypoka-
lemia is also an essential component of therapy because it in-
creases renal NH 3  production. After a fi rst episode of OHE, 
secondary prophylaxis is recommended with lactulose and ri-
faximin to prevent recurrence. This therapy should be continued 
indefi nitely.    

  Outcome  
 Even without obvious clinical manifestations, MHE patients do 
not fare well. After diagnosis, 50% of patients will be hospital-
ized within a year and 75% will die within the next 4 years. The 
future is even grimmer after a fi rst episode of OHE: 40% will 
have a recurrent episode by the end of the year. The cumulative 
survival at 1 year is 42%, and, at 3 years, it is a mere 23%.    

  ACUTE LIVER FAILURE AND 
CEREBRAL EDEMA   

  Epidemiology  
 ALF is rare in developed countries, with an incidence ranging 
from 1 to 8 cases per million per year. There are approximately 
2,000 cases annually in the United States. It is seen most com-
monly in previously healthy adults in their 30s, and the most 
prominent cause is drug-induced liver injury dominated by ac-
etaminophen-induced hepatotoxicity (  Fig. 124.2  ). It is of inter-
est to the neurologist to know that other causes of ALF include 
carbamazepine, phenytoin, and valproic acid.    

  Pathobiology   

  Multiple Organ Failure  
 ALF results in a shutdown of its synthetic, metabolic, detoxifi ca-
tion, and immunologic functions. Loss of coagulation factor syn-
thesis leads to coagulopathy, and necrotic hepatocytes trigger 
an intense systemic infl ammatory syndrome. This infl ammatory 
state produces vasoparesis and is often complicated by acute 
renal failure and acute lung injury. Loss of neoglucogenesis may 
lead to hypoglycemia and reduced lactate clearance. Immuno-
paresis puts patients at high risk for sepsis, and bone marrow 
suppression manifests as cytopenia.   

  Encephalopathy and Cerebral Edema  
 The etiology of cerebral edema in ALF is not fully understood 
and is probably multifactorial, combining cytotoxic brain edema 
due to the astrocytic accumulation of glutamine and vasogenic 
edema characterized by increases in cerebral blood volume 
and cerebral blood fl ow [CBF], combined with disruption of 
the BBB. 

 Acute NH 3  accumulation produces different neurologic con-
sequences than the chronic hyperammonemia seen in cirrhotic 
patients. The rapid transformation of NH 3  to glutamine inside 
the astrocytes does not allow for compensatory mechanisms 
such as the release of taurine or myoinositol. The osmotic effect 
causes astrocytes to take in water and swell, creating cytotoxic 
brain edema. This is why arterial NH 3  levels in ALF are highly 
correlated with prognosis and the extent of cerebral edema. 

  FIGURE   124.2       Common causes of acute liver failure in 
the United States. Abbreviations: HAV, hepatitis A virus; 
HBV, hepatitis B virus. 

Acetaminophen (39%)

Other drugs (13%)

HBV (7%)

HAV (4%)

Other (19%)

Unknown (18%)
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immunosuppression, and portal hypertension often associated 
with portosystemic shunting.  

 Most of the existing evidence points to ammonia (NH 3 ) as the 
main culprit behind HE. It is generated from glutamine by the en-
terocytes and from catabolism of nitrogenous products (proteins 
and urea) by colonic bacteria. Detoxifi cation normally takes place 
in the liver through the conversion of NH 3  to urea and glutamine, 
basically reversing what took place in the digestive tract. Cirrhosis 
and portosystemic shunting bypasses this process, allowing sys-
temic levels of NH 3  to rise, which easily crosses the blood-brain 
barrier (BBB) by diffusion and ion channels. Once in the brain, 
NH 3  is taken up by astrocytes, where it triggers oxidative stress, 
increases intracellular calcium, induces mitochondrial dysfunc-
tion, and activates nuclear factor �B and an infl ammatory re-
sponse. Some data suggest that severity of HE correlates more with 
infl ammatory indices than with NH 3  levels. Many other molecules 
have been implicated in the pathobiology of HE, such as neuros-
teroids. Synthetized by astrocytes and microglia, they appear to 
upmodulate the �-aminobutyric acid type A receptors leading to 
the clinically obvious increased �-aminobutyric acid-ergic tone 
(depression of central nervous system function) seen in HE.   

  Clinical Features   

  Cirrhosis  
 Compensated cirrhotic patients may be asymptomatic, but even-
tually, most will develop one of the myriad of possible clinical 
manifestations as the disease progresses (  Fig. 124.1  ). They may 
report nonspecifi c symptoms like anorexia, weight loss, fatigue, 
and weakness. They often have a low blood pressure, and they 
may present with jaundice, pruritus, severe muscle cramps, or 
abdominal distention from ascites.  

 Classically, cirrhotic patients are classifi ed according to the 
Child-Turcotte-Pugh score. Designed 30 years ago to predict out-
come after surgery for portal hypertension (  Table 124.3  ) ( http://
www.mdcalc.com/child-pugh-score-for-cirrhosis-mortality ), it 
is now used to grade clinical severity and follow the evolution 
of most patients. Alternatively, the Model for End-Stage Liver 
Disease (MELD) score evaluates serum creatinine, bilirubin, and 
international normalized ratio (INR) to predict 3-month mor-
tality following transjugular intrahepatic portosystemic shunt 
(TIPS) procedures ( http://www.mdcalc.com/meld-score-model
-for-end-stage-liver-disease-12-and-older/ ). The MELD score is 
also currently used to prioritize candidates for liver transplanta-
tion scaled from 6 (less ill) to 40 (gravely ill).    

  Minimal Hepatic Encephalopathy  
 Patients with MHE, by defi nition, have no clinically detectable 
abnormalities at the bedside but manifest clear defi cits on psy-
chometric testing. They usually reveal impairment of vigilance, 
alertness and orientation, executive functions, working memory, 
learning processes, visuospatial coordination, and reaction time. 
When looked at closely, daily functioning is usually impaired 
in all spheres. They have a higher risk of car accidents with less 
than 20% of them fi t to drive. Verbal ability is characteristically 
unimpaired.   

  Overt Hepatic Encephalopathy  
 Overt hepatic encephalopathy (OHE) can manifest itself from 
subtle clinical signs to profound coma. As it sets in, one of 
the earliest manifestations is classically a change in the sleep 
pattern (usually hypersomnia). Once it progresses, behavioral 
changes such as apathy, anxiety, and irritability appear. Atten-
tion span diminishes and short-term memory becomes impaired. 

• Alcoholic liver disease

• �1-Antitrypsin defi ciency

• Autoimmune hepatitis

• Celiac disease

• Chronic viral hepatitis (hepatitis B and C)

• Hemochromatosis

• Infections (eg, brucellosis, syphilis, echinococcosis, schistosomiasis)

• Medication (eg, isoniazid, methotrexate)

• Nonalcoholic fatty liver disease

• Polycystic liver disease

• Primary and secondary biliary cirrhosis

• Primary sclerosing cholangitis

• Veno-occlusive disease (including Budd-Chiari syndrome)

• Wilson disease

   TABLE   124.2     Causes of Cirrhosis         

  FIGURE   124.1       Common complications of cirrhosis. 
Abbreviation: GI, gastrointestinal. 

3

Muscle wasting

Hepatic hydrothorax

Esophageal varices
and GI bleeding

Ascites

Hepatorenal
syndrome

Hypersplenism and
cytopenias

Hepatopulmonary
syndrome

Encephalopathy

Coagulopathy
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||
سیتوپلاستی~~
{{Urinary diversion
اسفنگترتومی )کاهش فشار مثانه(||

    خط آخر جراحی با 

FIGURE 126.2 Symptoms of neurogenic bladder 
dysfunction. Particular bladder symptoms may be 
classifi ed as relating to voiding dysfunction, storage 
dysfunction, or a mixed picture in which both occur 
simultaneously. Pure voiding (purple area) and 
storage (coral area) dysfunction are synonymous 
with detrusor arefl exia and detrusor overactivity, 
respectively, whereas a combination of voiding 
and storage dysfunction (area of overlap) will lead 
to detrusor sphincter dyssynergia. Each condition 
leads to its own unique pattern of symptomology as 
listed. Abbreviation: OAB, overactive bladder.
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of developing urinary tract infections and bladder stones and 
may require intermittent urethral catheterization or a continu-
ous suprapubic catheter. Less defi nitive symptomatic manage-
ment may include refl ex voiding by suprapubic pressure (Credé 
maneuver), vibratory stimulation, or cold water applied to the 
genitals. Detrusor arefl exia has a variable response to musca-
rinic receptor agonists or a parasympathomimetic agent such as 
bethanechol. Relaxation of the urethral sphincter by baclofen, 
 � -adrenergic blockade, or intrasphincteric botulinum toxin in-
jection can provide additional benefi t. 

    Storage Dysfunction  
 Upper motor neuron injury, either above or below the level of the 
pons, can result in detrusor overactivity. Typically, the bladder 
is small and hyperrefl exic. The patient will suffer from increased 
urinary frequency, urgency, and incontinence, a symptomatic 
triad commonly referred to as  overactive bladder (OAB) syndrome . 
A chronic elevation of intravesicular pressures results and over 
time can lead to detrusor hypertrophy, vesicoureteric refl ux, hy-
dronephrosis, renal impairment, and even end-stage renal dis-
ease. Here too, urodynamic testing should be pursued to better 
assess the pathology and help plan more invasive management 
of refractory symptoms. 

 Therapeutic approaches to storage dysfunction address 
OAB symptoms while mitigating the long-term consequences 
of persistently elevated bladder pressure. Nonpharmacologic 
interventions such as avoiding caffeine, pelvic fl oor exercises, 
and bladder training may be effi cacious for mild symptoms. 
Antimuscarinic agents improve bladder compliance and are 
considered the mainstay of pharmacotherapy. Their use is 
sometimes limited by adverse central nervous system (CNS) 
effects, constipation, and urinary retention, in which case 
muscarinic acetylcholine receptor M 3  specifi c or blood-brain 
barrier impermeable agents, such as darifenacin and trospium, 

can be employed. Desmopressin can also reduce symptoms 
of urinary frequency but does so by decreasing urine produc-
tion. When OAB symptoms persist despite optimal pharma-
cotherapy, intradetrusor botulinum toxin injection may be an 
effective and minimally invasive treatment to reduce urinary 
incontinence and improve quality of life. Treatment effi cacy 
lasts, on average, 9 to 10 months with persistent benefi t using 
repeated treatment. Additional second-line treatment options 
include sacral neuromodulation and posterior tibial nerve 
stimulation. As an option of last resort, surgical augmentation 
by cystoplasty, urinary diversion, or sphincterotomy can be 
done to defi nitively reduce bladder pressures. 

     SEXUAL MANIFESTATIONS OF 
NEUROLOGIC DISEASE  

 The medial preoptic area of the hypothalamus mediates sexual 
stimuli and initiates the sexual response. Caudal projections to 
midbrain and brainstem nuclei—including the paraventricular 
nucleus of the hypothalamus, the ventral tegmental area, the 
raphe, and gigantocellular nuclei—drive spinal refl exes that ini-
tiate tumescence, emission, and ejaculation. Tumescence may 
occur by both psychogenic and refl exogenic mechanisms driven 
by cerebrum and spinal cord, respectively. A preponderance of 
parasympathetic tone transmitted via the pelvic plexus and cav-
ernous nerves to the genital soft tissue relaxes the smooth muscle 
of the corpora cavernosa and helicine penile arteries. Nitric oxide 
released from nonadrenergic noncholinergic parasympathetic fi -
bers further increases blood fl ow and intracavernosal pressure. 
Subsequent venous compression against the tunic albuginea re-
stricts the outfl ow of blood to enhance and maintain erection. 
In women, tumescence occurs with increased vaginal blood fl ow 
and lubrication. Afferent signals carried by the pudendal and 

  FIGURE   126.2        Symptoms of neurogenic 
bladder dysfunction. Particular bladder 
symptoms may be classifi ed as relating 
to voiding dysfunction, storage dysfunc-
tion, or a mixed picture in which both 
occur simultaneously. Pure voiding 
 (purple area)  and storage  (coral area)  
dysfunction are synonymous with detru-
sor arefl exia and detrusor overactivity, 
respectively, whereas a combination of 
voiding and storage dysfunction  (area of 
overlap)  will lead to detrusor sphincter 
dyssynergia. Each condition leads to its 
own unique pattern of symptomology 
as listed. Abbreviation: OAB, overactive 
bladder. 

DETRUSOR
AREFLEXIA

VOIDING DYSFUNCTION STORAGE DYSFUNCTION

• Large, underactive
  bladder
•  Urinary retention
• Hesitancy
• Intermittent, slow stream
• Straining

DETRUSOR SPHINCTER
DYSSYNERGIA

•  Discoordinated bladder
•  Hesitancy
•  Interrupted stream
•  Urinary retention
•  Elevated bladder pressures

DETRUSOR
OVERACTIVITY

•  Small, spastic bladder
•  OAB
    frequency
    urgency
  incontinence
•  Chronically elevated
  bladder pressures
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HH

پاراونتریکولار هیپوتالاموس~~
ونترال تگمنتال}}
هسته رافه}}
||Gigantocellular

  ناحیه مدیال پره‌اپتیک هیپوتالاموس ← میدبرین و هسته ساقه مغز 

⇐ تنظیم انزال
HHآقایان

تورم پنیس به صورت~~

سایکولوژیک~~
رفلکسی}}
{{penis پاراسمپاتیک ← شبکه پلویک و اعصاب کاورنوس ← شل شدن عضلات صاف کورپورا کاورنوزا و شریان‌های
{{erection با فشار وریدی ← حفظ تون پنیس و
در اوج لذت ← سمپاتیک ← اعصاب هایپوگاستریک ← بسته شدن گردن مثانه ← انزال و انقباض عضلات مخطط||
سمپاتیک تولید مایع منی و اسپرم می‌کند.}}



 ه نیسکو توا هوراد ،لیسمکال لیدل هب یبم عصتسیس لالتخا    155ف لص41

مصارف مزمن ← وابستگی روانی و تولرانس}}
محرومیت ← ابتدا خواب طولانی که REM زیادی دارد سپس با افزایش اشتها و دپرشن و خستگی و درد عضلانی }}

بیدار می‌شود.
مریت: در بارداری موجب کاهش رشد جنین می‌شود.||
||

قطع آمفتامین~~
آنتی‌سایکوتیک}}
{{HTN ضد
ادامه درمان تا وقتی اثرات از بین برود.||

              درمان در استفاده مزمن یا مسمومیت 

داروهای توهم‌زا

 cognition اثرات: اختلال تفکر و درک و
HH:شامل

1 ماری‌جوانا 
~~ )CBD مریت( منشأ از گیاه کانابیس )به نام کانابیدیول یا(
با استنشاق دود اثر می‌کند.}}
دوز کم شبیه مسمومیت الکلی )خواب‌آلود، یوفوریا، اختلال درد(، )مریت: تاکی‌کاردی، دپرسونالیزاسیون، افت BP و }}

التهاب ملتحمه( 
مقادیر بیشتر – توهم‌زا )مریت: بینایی و شنوایی( }}
{{ Stuper دوز بیشتر ← دپرشن شدید و
مرگ به‌ندرت روی می‌دهد.}}
{{

ریسک ایسکمیک استروک دارد و از تشنج جلوگیری می‌کند.~~
Impotency برگشت‌پذیر و عقیمی در مردان }}
||)FSH و LH اختلال پریود در زنان )مهار

                    مریت 
مکانیسم }}

در مصارف مزمن آسیب CNS دیده نمی‌شود.~~
{{ CB1 اثر بر رسپتور

~~
هیپوکامپ ~~
آمیگدال }}
کورتکس ||

                       GABA بر نورون‌های
آزادسازی نوروترنسمیتر الیگوپپتید و مونوآمین ||

ابتدا افزایش حساسیت مشهود اما بعد مدتی تولرانس دارند.||

{{~~jittery 24 ساعت اول: وحشت و
علامت objective ندارد، )مریت: وابستگی روانی شایع است اما ویت دراوال ندارد( ||

        محرومیت 
موارد درمانی||

کنترل استفراغ کموتراپی ~~
درد نوروپاتیک }}
کنترل اسپاسیتی }}
|| (FDA appered) dravet مریت( کنترل سیژر سندرم لنوکس و(
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