Pain Pathway

1. Which of the following statements best

describes nociceptors?

a. Nociceptors are specialized neurons
that transmit only non-painful stimuli.

b. Nociceptors are sensory receptors that
detect noxious stimuli and initiate the
pain response.

c. Nociceptors are found exclusively in
the spinal cord and brain.

d. Nociceptors primarily transmit
signals through A fibers.

. Which type of nerve fibers are res-
ponsible for transmitting sharp, well-
localized pain?

a. C fibers b. AB fibers

c. AS fibers d. B fibers

. What is the primary function of the
spinothalamic tract in pain trans-
mission?

a. To transmit motor signals from the
brain to the periphery.

b. To carry sensory information inclu-
ding pain from the spinal cord to the
thalamus.

c. To inhibit pain signals at the level of
the spinal cord.

d. To mediate reflex responses to pain
stimuli.

. The gate control theory of pain primarily

explains:

a. How emotional factors influence the
perception of pain.

b. The process by which descending
inhibitory pathways modulate pain.

c. The role of AP fibers in inhibiting the
transmission of pain through A and
C fibers.

d. The generation of action potentials at
the nociceptor level.

. Which neurotransmitters are primarily

involved in the descending inhibitory

pathways that modulate pain?

a. Dopamine and GABA

b. Serotonin (5HT) and norepinephrine
(NE)

c. Glutamate and substance P

d. Acetylcholine and histamine

. Which of the following is TRUE regar-

ding the role of autonomic nervous

system in pain?

a. The parasympathetic nervous system
predominantly mediates the pain
response.

b. Sympathetic nervous system in-
volvement is limited to somatic pain.

¢. The autonomic nervous system plays
a role in pain from visceral organs.

d. Pain signals are exclusively carried
by somatic nerves, not the autonomic
nervous system.

. Sympathetic efferent fibers that sti-

mulate nociceptors leading to pain are
implicated in which condition?
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a. Migraine

b. Complex regional pain syndrome
(CRPS)

c. Trigeminal neuralgia

d. Sciatica

Which of the following is NOT a cha-

racteristic of C fibers?

a. Unmyelinated structure

b. Conduction velocity of less than2m/s

c. Transmission of fast, sharp pain

d. Involvement in the transmission of
dull, diffuse pain

What role do endorphins, enkephalins,

and dynorphins play in pain modulation?

a. They enhance pain signals by binding
to nociceptors.

b. They act on opioid receptors to inhibit
pain transmission.

c. They are involved in the transmission
of pain in AJ fibers.

d. They primarily facilitate pain
perception in the limbic system.

Where do the primary afferent neurons
of pain have their cell bodies located?

a. In the thalamus

b. In the dorsal root ganglion

c. In the somatosensory cortex

d. In the ventral horn of the spinal cord

Which of the following best describes

the process of transduction in pain

physiology?

a. The process by which pain signals are
perceived in the brain.

b. The propagation of action potentials
along the primary afferent neuron.

c. The conversion of noxious stimuli into
electrical signals at the nociceptor.

d. The modulation of pain signals in the
dorsal horn of the spinal cord.

Which anatomical structure is most
associated with the perception of the
emotional component of pain?

a. Somatosensory cortex

b. Limbic system
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c. Periaqueductal gray matter
d. Spinothalamic tract

Modulation of pain signals often results

in:

a. A direct increase in pain intensity in
healthy individuals.

b. A decrease in pain intensity due to
activation of descending inhibitory
pathways.

c. The replacement of pain signals with
motor signals in the dorsal horn.

d. The transmission of pain signals
without any alteration.

The phenomenon where preganglionic
sympathetic fibers bypass the sympa-
thetic chain and synapse at distant
ganglia is most associated with which
region?

a. Head and neck

b. Thorax

c. Abdomen and pelvis

d. Upper limbs

What is the primary neurotransmitter
released by vasomotor fibers in the
sympathetic nervous system?

a. Acetylcholine  b. Serotonin

¢. Norepinephrine d. Dopamine

The process of sprouting and regene-

ration of peripheral nerves leading

to sympathetically mediated pain is

commonly seen in:

a. Neuropathic pain conditions like
postherpetic neuralgia

b. Inflammatory conditions like
rheumatoid arthritis

¢. Musculoskeletal conditions like
osteoarthritis

d. Vascular conditions like peripheral
arterial disease

Which of the following structures does
NOT receive sympathetic innervation?
a. Skin b. Heart

c. Liver d. Cerebellum
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Which of the following accurately
describes the role of sympathetic ner-
vous system in pain?

a. It primarily modulates sensory input
from the external environment.

b. It is solely responsible for the
perception of emotional pain.

c. It plays a significant role in the
modulation and maintenance of
certain types of chronic pain.

d. It has no role in the transmission or
modulation of pain.

The “pain matrix” refers to which of the

following?

a. A collection of brain regions involved
in processing and perceiving pain.

b. The network of nociceptors that detect
noxious stimuli.

c. The combined actions of the
sympathetic and parasympathetic
nervous systems in pain modulation.

d. The series of synapses in the
spinal cord where pain signals are
modulated.

The stellate ganglion block is most

commonly used to manage pain in:

a. The lower limbs

b. The upper limbs and face

c. The thoracic region

d. The abdominal organs

What is the effect of serotonin (5HT) and

norepinephrine (NE) on descending

pain modulation?

a. They inhibit the activation of
nociceptors in the periphery.

b. They reduce the release of pain
neurotransmitters in the dorsal horn.

c. They enhance the transmission of pain
signals in the spinothalamic tract.

d. They block the action of opioid
receptors in the brain.

Which component of the autonomic

nervous system is primarily involved in

the “fight or flight” response and is also
implicated in certain pain conditions?
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a. Parasympathetic nervous system
b. Sympathetic nervous system

c. Enteric nervous system

d. Central nervous system

Preganglionic sympathetic neurons that

originate in the thoracolumbar region

are most likely to:

a. Synapse directly with effector organs

b. Pass through the sympathetic
chain without synapsing and reach
prevertebral ganglia

c. Exit the spinal cord via the dorsal root

d. Bypass the sympathetic ganglia and
synapse in the parasympathetic
ganglia

Which of the following best explains
the function of the periaqueductal gray
(PAG) in pain modulation?

a. It directly perceives and processes
pain signals from the periphery.

b. Itis a relay station that transmits pain
signals to the thalamus.

c. It activates descending inhibitory
pathways that modulate pain in the
spinal cord.

d. It generates motor responses to
painful stimuli.

Which neurotransmitter is most closely
associated with the sensation of burning
pain and is released from C fibers?

a. Glutamate b. Substance P

c. GABA d. Acetylcholine

Which of the following is based on the

principle of gate control theory of pain?

a. Transcutaneous electrical nerve
stimulation (TENS)

b. Spinal cord stimulation

c. Peripheral nerve stimulation

d. All of the above

Which is the primary neurotransmitter
involved in segmental inhibition?

a. Serotonin b. Norepinephrine
c. Glycine d. Acetylcholine
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ANSWERS AND EXPLANATIONS

Nociceptors are sensory receptors
that detect noxious stimuli and
initiate the pain response.

Explanation: Nociceptors are
specialized sensory receptors located
at the free nerve endings of Ad and
C fibers, responsible for detecting
harmful stimuli and initiating the
pain signal known as transduction.

A3 fibers

Explanation: A$ fibers are lightly
myelinated, fast-conducting fibers
that transmit sharp, well-localized
pain.

To carry sensory information in-
cluding pain from the spinal cord
to the thalamus.

Explanation: The spinothalamic
tract is the major pathway for
transmitting pain and temperature
sensations from the spinal cord to
the thalamus.

The role of AP fibers in inhibiting
the transmission of pain through
ASd and C fibers.

Explanation: The gate control theory
suggests that the activation of AP
fibers can inhibit pain transmission
via Ad and C fibers, effectively
“closing the gate” to pain signals.

Serotonin (5HT) and norepinephrine
(NE)

Explanation: These neurotrans-
mitters play a key role in the
descending inhibitory pathways
that reduce pain transmission in the
spinal cord.

The autonomic nervous system
plays a role in pain from visceral
organs.

Explanation: The autonomic
nervous system, particularly the

10.

11.

12,

13.

. (b)

(4]

(b)

(o)

(b)

(b)

sympathetic division, is involved in
pain associated with visceral organs.

Complex regional pain syndrome
(CRPS)

Explanation: CRPS is a condition
where sympathetic efferent fibers
may abnormally stimulate nocicep-
tors, contributing to pain.

Transmission of fast, sharp pain
Explanation: C fibers are unmye-
linated, slow-conducting fibers that
transmit dull, diffuse pain, not fast,
sharp pain.

. (b) They act on opioid receptors to

inhibit pain transmission.
Explanation: Endorphins, enke-
phalins, and dynorphins are
endogenous opioids that bind
to opioid receptors in the CNS,
reducing pain transmission.

In the dorsal root ganglion
Explanation: The cell bodies of
primary afferent neurons, which
transmit pain signals, are located in
the dorsal root ganglion.

The conversion of noxious stimuli
into electrical signals at the
nociceptor.

Explanation: Transduction refers to
the process of converting a noxious
stimulus into an electrical signal
(action potential) at the nociceptor.

Limbic system

Explanation: The limbic system is
involved in the emotional response
to pain, playing a key role in the
affective-motivational component
of pain.

A decrease in pain intensity due to
activation of descending inhibitory
pathways.
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Explanation: Modulation often invol-
ves the reduction of pain signals thro-
ugh descending inhibitory pathways.

Abdomen and pelvis
Explanation: Preganglionic sym-
pathetic fibers in the abdomen and
pelvis bypass the sympathetic chain
and synapse in prevertebral ganglia
near the target organs.

Norepinephrine

Explanation: Norepinephrine is the
primary neurotransmitter released
by vasomotor fibers, playing a critical
role in regulating blood pressure.

Neuropathic pain conditions like
postherpetic neuralgia
Explanation: Neuropathic pain
conditions often involve nerve
injury and subsequent sprouting,
which can lead to sympathetically
mediated pain.

Cerebellum

Explanation: The cerebellum is invol-
ved in motor control and does not
receive direct sympathetic innervation.

It plays a significant role in the
modulation and maintenance of
certain types of chronic pain.

Explanation: The sympathetic
nervous system is implicated in
the maintenance of chronic pain
conditions, particularly those invol-
ving sympathetically mediated pain.

A collection of brain regions invol-
ved in processing and perceiving
pain.

Explanation: The “pain matrix”
refers to a network of brain regions,
including the somatosensory cortex
and limbic system, that process and
perceive pain.

The upper limbs and face
Explanation: The stellate ganglion
block is used to manage pain in the
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upper limbs and face, particularly in
conditions like CRPS.

They reduce the release of pain neu-
rotransmitters in the dorsal horn.
Explanation: Serotonin and norepi-
nephrine in the descending path-
ways inhibit the release of pain
neurotransmitters like substance P
in the dorsal horn, reducing pain
transmission.

Sympathetic nervous system
Explanation: The sympathetic
nervous system is involved in the
“fight or flight” response, which
can influence pain perception and
contribute to pain conditions.

Pass through the sympathetic
chain without synapsing and reach
prevertebral ganglia

Explanation: Preganglionic sympa-
thetic neurons can pass through the
sympathetic chain and synapse in
prevertebral ganglia, particularly in
the abdomen and pelvis.

It activates descending inhibitory
pathways that modulate pain in the
spinal cord.

Explanation: The PAG is a crucial
structure in the brainstem that
activates descending pathways to
inhibit pain transmission in the
spinal cord.

Substance P

Explanation: Substance P is a neuro-
peptide released from C fibers,
contributing to the sensation of
burning pain.

All of the above

Explanation: TENS, spinal cord
stimulation, peripheral nerve stimu-
lation are established based on the
principle of gate control theory.
Glycine

Explanation: This cause local
inhibition in dorsal horn.
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