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We present a case of liver capsule pain after blunt abdom nal trauna.

The patient was unable to tolerate patient-controlled i.v. opioids, and
epi dural infusion of |ocal anaesthetic was considered undesirable

because of the potential risk of conplications. Pain was nanaged
successfully with paravertebral infusion of |ocal anaesthetic at the
right T 10 level. Innervation of the |liver and possibl e nechani sns of
visceral pain processing are discussed.
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Pain arising fromthe liver capsule is nbst commonly encountered in
advanced nmal i gnancy. The liver capsule is a visceral structure whose
afferent input to the central nervous systemis probably routed via the
synpat heti c nervous system Postoperative pain usually has a doni nant
sonati c conmponent which contributes nore to the overall pain experience
than input fromvisceral structures, and is often managed by techni ques
such as epidural infusion anal gesia. However, there are practica

probl ens associated with epidural infusions, such as the requirenent
for additional training of staff and an appropriate environnent for
nmonitoring progress, in addition to potential clinical conplications,
such as hypotension, urinary retention, and respiratory depression,
nausea, sedation and itching if opioids are included in the infusate.

We present a case of blunt abdomi nal trauma resulting in a fracture in
the liver parenchyma whose surgical nmanagenent was conservative, but
conplicated by severe right hypochondrial pain, which was treated with
an infusion of |local anaesthetic into the paravertebral space at the
right T10-11 |evel

Case report

A 35-yr-old femal e had attended the January sales with a friend and on
return to her home had been unl oadi ng her purchases fromthe passenger
side of the stationary vehicle. Her conpanion inadvertently allowed the
car to nove backwards and the open door knocked the subject to the
ground. The situation was markedly worsened when the driver, horrified
at what had happened, attenpted to halt the car by pressing on the

f oot brake, but accidentally depressed the accel erator, causing the
vehicle's rear wheel to drive over the subject's abdonen while she |ay
recunbent on the drive

She i mredi ately becane aware of an excruciating pain in the right side
of her abdomen and chest, and found it difficult to draw breath. She
was adnmitted to the nearest hospital, where chest x-ray confirnmed that
there was no lung injury or fractured ribs, but CT scan of the liver
showed a fracture along the main scissura of the liver, and a snal
amount of free peritoneal fluid. Because there was no active bl eeding,
the decision was nade to treat her conservatively. She was adnitted to
the intensive care unit and central venous pressure nonitoring was
commenced via a triple-lunen subclavian catheter. She renmined
haenmodynani cal |y stabl e through the night, although she continued to
experience considerable pain in the right hypochondriumto the extent
that respiratory function was conprom sed. A patient-controlled

anal gesi a device set to deliver an i.v. bolus of norphine on demand was
connected to her subclavian Iine, but the opioid caused troubl esone
nausea. The retching induced by this worsened, rather than relieved
her pain and the regi mren was di sconti nued. The foll owi ng norning she
was transferred fromthe district general hospital to the regiona
hepat obi |l i ary surgical high dependency unit.

It became clear that oral dihydrocodeine and ibuprofen 200 ny three
times a day was insufficient to adequately control her hypochondria
pain, and 3 days after the initial injury, because of concerns about
her inability to take deep breaths or to expectorate, the advice of the
acut e pain team was sought. On exam nation, she was clearly distressed
by her pain and unable to generate sufficient respiratory excursion to



al l ow auscultation. Al though there was some chest wall tenderness on
the right side, she permitted ,springing" of her rib cage which,
together with the normal chest radi ograph, confirmed the absence of rib
fractures. Pal pati on of her abdonmen reveal ed sone right iliac fossa
pain, possibly caused by gravitational collection of intraperitonea

bl ood. There was exquisite tenderness in her right hypochondrium and
epigastrium As she had previously felt extrenely nauseated with
opioids, and the primary source of her pain appeared to be fromthe
liver capsule rather than the chest or abdonminal wall, the decision was
made to attenpt passage of a paravertebral catheter at the | evel of the
section of the thoracic synpathetic chain fromwhich arise the greater
and | esser splanchnic nerves. This was in preference to an epidura

i nfusion of |ocal anaesthetic and opioid which, in the context of a
liver fracture and the possibility of major haenorrhage, was considered
undesi rabl e.

She was transferred to the nmain operating departnent where, under ful
noni toring, the procedure of paravertebral catheter placenent took
place. A full aseptic technique was used. Wth the patient in the
sitting position, the 10th thoracic vertebra was identified, and a
point 3 cmlateral to the tip of the spinous process on the right hand
side was infiltrated with | ocal anaesthetic. The subcutaneous tissues
were infiltrated down to the right transverse process of the 11th
thoracic vertebra. A 16-gauge Tuohy needl e was placed so that it
touched the transverse process and carefully 'wal ked" superiorly, with
a low friction “loss of resistance' (Portex) device contai ning nornal
saline. Approximately 1 cm beyond the point at which bone was first
encountered, a soft 'click' was perceived and a reduction in the
resistance to injection of saline was noted. This indicated passage of
the needl e through the costotransverse |iganment which forns the
posterior limt of the paravertebral space. After careful aspiration to
excl ude i nadvertent intravascular or intrapleural placenent of the
Tuohy needle, 1% plain lidocaine 10 mM was injected and 5 m n all owed
to elapse. After this tinme it was evident that the patient was
experiencing | ess pain and correct positioning of the needle was
presuned. A 16-gauge Portex epidural catheter was inserted and secured
so that 3 cmof catheter remained within the paravertebral space. A
sol ution of 0.1% bupivacai ne was infused at a rate of 10 m h”sup -17
this being the standard initial rate for our epidural infusions. This
rate was subsequently reduced, with no reduction in the quality of

anal gesi a, when it becane apparent that the paravertebral space was
insufficiently conpliant to acconmpdate this volune and consi derabl e
“back | eakage' was occurring along the subcutaneous track of the

cat heter.

In contrast with her experience of the first 3 days after injury, the
patient was able to sleep uninterrupted through a pain-free night and
was able to eat and drink freely the follow ng norning. The catheter
remained in situ for 4 days, after which it was inadvertently dislodged
when it caught on a corner of her bed frane while transferring to an
arnchair. Subsequently, it appeared that mgration had occurred so that
the whol e catheter was intramuscular; a tender swelling of her right
paravertebral nuscul ature resulted, follow ng which the catheter was
renoved intact and without further conplications developing. By this

ti me her hypochondria) pain had dimnished to a |level that could be
managed adequately with sinple oral anal gesics. She was kept in



hospital for a further 2 weeks for observation, as the risk of
secondary haenorrhage persists for some tinme after liver injury.

Di scussi on

Paravertebral block has been nost commonly reported in the treatnent of
post - thoracotony pain or after breast or gall bladder surgery.' This
case denonstrates that liver capsule pain can be treated successfully
usi ng paravertebral bl ock.

Enbryol ogically, the liver is formed as an endodernal thickening of the
foregut.2 A thin fibrous capsule surrounds the liver and is continuous
with Gisson's capsule, which is a sheath of |oose connective tissue
conprising a fibrillar network of collagen fibres approximtely 100
(mu)mthick containing fibroblasts and small bl ood vessels.3

disson's capsul e envel ops the hepatic artery, portal vein and comon
bile duct in the porta hepatis and extends into hepatic |obules to
sheat he the hepatic sinusoids, central and subl obul ar veins. This

col | agenous franmework appears to support the liver parenchynal cells.
The capsul e may serve some role as an i munol ogi cal barrier: HLA class
2 receptors have been found in the capsule4 and ani nal studies have

i sol ated mast cells containing heparin, aprotinin and histamne.5 It
al so seens to play sone part in intrahepatic fluid bal ance. The
interstitial fluid of the liver, in addition to being drained by the
| ynmphatics, nmay be dispersed across the capsule into the peritonea
cavity. 6

The liver and capsule are innervated by synpathetic and parasynpathetic
nerves via the hepatic plexus, whose fibres enter the liver surrounding
the hepatic artery, portal vein and bile duct at the porta hepatis and
run with the vessels within the liver structure to the portal triads.7
The synpathetic fibres arise fromthe thoracic synpathetic chain and
reach the liver via the greater and | esser splanchnic nerves and the
coeliac plexus. The parasynpathetic fibres derive fromthe right and

| eft vagus nerves.7 The precise innervation of the hepatic
infrastructure is not well docunented. However, presunptive sensory
nerve endi ngs have been detected surrounding the central veins and bile
ducts within the | obules.7 Studies have denonstrat ed extensive
parenchynmal innervation and it has been postul ated that adrenergic,
cholinergic and other peptidergic neurones register information from
osnoreceptors, baroreceptors, and ionic, netabolic and nociceptive
receptors.?7

From the observations of WIliam Harvey and Charles | on the exposed
heart of the young Viscount Mntgonery in the 17th century, it was
known that visceral organs are insensate to nornmal stimuli such as
touch and pinprick. Al though visceral nociceptors have been postul at ed,
there is scant evidence to support their existence. Animal studies
suggest that excessive afferent activity after chemical irritation or
di stension of hollow viscera may be assimlated and interpreted as

pai n.

Perception of visceral pain may depend on the firing rate of viscera
afferent fibres (intensity coding). It may be that several types of
sensory receptor are present in varying nunbers in different viscera.
Specific high or low threshold afferents and intensity-coding afferents



may be stimulated differentially depending on the type of stinmulus.8 It
has been known for many decades that these fibres appear to travel with
the synpathetic efferent neurones, reaching the spinal cord via the
synpat hetic chain, with identifiable root |evels innervating the
various viscera.9

At the level of the spinal cord, somatic and visceral afferent fibres
appear to be arranged differently. In the guinea pig spinal cord,

noci ceptive somatic afferents termnate in the dorsal horn | am nae |
and I'l, formng a concentrated term nal plexus confined to that region.
In contrast, termnals of visceral afferents are distributed al ong
several segnments of the spinal cord. Visceral fibres bifurcate at the
point of entry of the dorsal root into rostral and caudal branches,
each of which extends for two or three spinal segnents. Collatera
branches spread to other areas in the spinal cord, although the bul k
(60% of the terminations occur in lamna |I. There appear to be
nunerous col |l ateral somatosensory projections.10 This diffuse

organi zation of fibres, together with the nmany possi bl e connecti ons,
may hel p expl ai n phenonena such as referred pain, somatic notor
responses to visceral pain (such as abdom nal wall

spasm ' guarding') and the often poorly localized nature of viscera
pain itself.

In the rat, lamina | of the entire spinal cord projects supraspinally
to the parabrachial nucleus at the level of the pons. This is connected
to the hypot hal amus, amygdal a and ventrobasal thal armus. Al though many
neur opept i des have been shown to influence neuronal activity in both
excitatory and inhibitory capacities, the principal nediators of the
flow of visceral information to the thal amus appear to be gl utani nergic
N- net hyl - D-aspartate receptors. 11 There is a separate pool of
adrenergi ¢ and GABAergi ¢ neurones that control the “signal -to-
background' ratio which can enhance the inpact of specific viscera
signal s. 11 Despite these advances in our know edge, there is

consi derabl e uncertainty regarding the processing of visceral pain
messages i n hunans.

The techni que of paravertebral block has been revi ewed
conprehensively.1 Placement of a catheter in the paravertebral space at
the T10 level on the right hand side would be expected to enabl e

anaest hesia of both the synpathetic chain and the greater and | esser
splanchnic nerves. |In our case, it appears that theory and practice
conbi ned to produce useful anal gesia while avoiding the potentia
pitfalls associated with epidural infusion analgesia and the toxicity
associated with systemic opioid adm nistration.
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