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Abstract Key words: Thoracoscopic splanchnicectomy — Splanch-
Background: Thoracoscopic splanchnicectomy (SPL) hasnic nerves — Celiac ganglion block — Pancreatitis — Pain
been reported to give excellent short-term pain relief in
chronic pancreatitis. This study prospectively evaluates the
long-term efficacy of SPL in pancreatitis patients. . - . .
Methods:Chronic pancreatitis patients with severe pain un-Clronic pancreatitis rarely presents with acute life-threat-

relieved by standard therapy completed a standard 1O-poi|§”'”g complications. Severe nutritional insufficiency and

analogue pain scale prior to surgery and at postoperativ |ab_etes oceur predo_mlnantly n advance_d cases. Pain con-
visits. Midline and left-sided pain was treated with left SPL; U0l iS the most pressing problem. The pain initially mimics

right-sided pain was treated with right SPL. If pain recurred’ @cute attack, but as the disease progresses the painful

on the contralateral side, contralateral SPL was done. attacks increase in frequency and pain-free i_ntgrvals de-
Results:Fifteen patients underwent SPL. Eleven of them¢r€ase€, SO that constant severe abdominal pain is the end-

required narcotics preoperatively. Follow-up is completeP0int: The pain can nearly always be controlled by the ad-

nd ran from 4.2 1 rs (median. 5.75). All patien in[stration of narcotic_s; however, patients of_ten become
ﬁag (?or?sintopain ptr(i)o(ra toysegr;e(ry.eggIc;v?/ingS)SPLp?[t gefgddmted, and the sedative effects of the narcotics often pre-

creased in the short term to a mean of 3.9 attacks a monti€Nt them from pursuing the normal activities of daily liv-

At long-term follow-up, the mean number of attacks was 8.6"9
per month. Preoperatively, the mean score for worst pain _ Many methods have been advocated for control of the

within the last 2 months was 9.1. This score decreased tBain’ including enzyme replace'ment [3, 12], the use'of non-
3.9, but at long-term follow-up it had increased to nearharcotic analgesics, pancreatic duct decompression, and

reoperative values (8.6). Current severity of pain decreaseffYINg degrees of pancreatic resection [9, 10]. Unfortu-
Fromp7.2 preoperativ(ely %o 2.9 at short—te);m fF())IIow—up, but Nately, these methods fail to control the pain in 20-50% of
at long-term follow-up it had increased. The degree of dispatients. Moreover, there is considerable long-term morbid-

ability decreased from 9.1 preoperatively to 5.1 at short!ty @ Well as a small risk of immediate operative mortality.
term follow-up, but in the long term it increased toward Surgical resection of the splanchnic nerves and celiac

- : ; .ganglion has produced results that have varied from excel-
preoperative values. Although eight patients were narcoti : oo ;
free at early follow-up, only three remained narcotic free inﬁa.nt [6, 11, 15] to disappointing [14]. Thoracoscopic splanch-
the long-term. nicectomy has been reported by a number of authors [1, 2,

Conclusion: Thoracoscopic SPL offers short-term relief of 5’|'1f3'h16]; h?v;ever, in mtg;_stdst_udies, tg.e ?_egree of _?2"‘
pain from chronic pancreatitis, but the relief is not durable®"€" nas fn?h' etend quan |;e n Iant otg]ec “ﬁe ¥V?y. ed
in most cases. Similarly, there are short-term improvement8U'P0oS€ Of this study was 1o evaluate the short-term an

in degree of disability, mood, and freedom from narcotic/"9-term effect of thoracoscopic splanchnic nerve resec-

use that are not sustained in the long-term. NeverthelesOn ON pain of pancreatic origin quantitatively, using serial

two-thirds of patients stated that they would have the Sur_e\/aluatlon of the pain by a visual analogue pain scale.

gery again.

Methods

Patients

E— Eligibility requirements included chronic pancreatitis with severe pain un-
Correspondence taJ. W. Maher relieved by standard medical and surgical methods. All patients had pre-
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viously undergone a percutaneous celiac ganglion block, resulting in temyears (mean, 5,5)_ Twelve of the 15 patients have been
porary improvement in their pain pattern. During the study period, allfglowed for >5 years.

patients who had a positive response to celiac block were offered splanch- . .
nicectomy. The type of pancreatitis (i.e., alcoholic, gallstone, idiopathic) Only three patients had a hIStOI’y of alcohol abuse. One

was not used as a selection factor. Informed consent was obtained. Patient with longstanding chronic pancreatitis was later
All patients were required to complete a standard 10-point visual anafound to have pancreatic cancer. Two patients had docu-
logue pain scale, as described by Lillemoe et al., both prior to surgery angnented pancreas divisum as the etiology of their pancreati-
at each postoperative visit beginning 6 weeks following surgery [4]. Questis. in the remainder. the etiology is idiopathic All had their
tions included (a) the number of attacks within the previous month (con-"""’ .. ’ ' ’
stant pain was arbitrarily assigned a value of 11), (b)the worst severity oP@ncreatitis documented by endOSCOF_)'C retrograde cholan-
pain within the previous 2 months (1& unbearable), (c) the current gi0 pancreatography (ERCP). All patients had undergone
severity of pain (10= unbearable), (d) the degree to which pain was multiple endoscopic and surgical interventions that ranged
interfering with the activities of daily living (10= completely disabled),  from laparoscopic cholecystectomy, endoscopic sphincter-

and (e) a detailed analysis of the need for and use of narcotics. Patien . .
were also questioned as to whether they felt they had achieved worthwhilgtomy' and pancreatic ductal stenting to subtotal pancre-

pain relief from the surgical procedure and whether or not they would havedteéctomy. Eleven patients required narcotics for the relief of
the procedure again. pain preoperatively. Seven of them were receiving constant
patient-controlled analgesia (PCA) infusions or parenteral
narcotics as inpatients in the preoperative period (four-PCA
Surgical technique and three parenteral).
There were no complications either intraoperatively or
The side chosen for splanchnicectomy depended on the site of the paiin the initial hospitalization. There were no deaths within 30

Centralized and left-sided pain was treated with left splanchnicectomydays The patient with pancreatic cancer died 7 months
Right-sided pain was treated with right splanchnicectomy. If the pain was t : tivelv of ad d di H in f il
bilateral, the side with the most debilitating pain was chosen. If painpOS operatively of advanced disease. He was pain iree unt

recurred on the contralateral side and the patient desired contralateral nerfel Week before he died. Nearly all patients stated that the
resection, this procedure was perforned-6 weeks later. character of their pain had changed on the morning follow-
General endotracheal anesthesia was induced in the supine positio[hg surgery; however, many complained of significant tran-

and single-lung ventilation was achieved using either a split-lumen endo-.. . . p :
tracheal tube or a bronchial blocking balloon. The patient was then place ient intercostal neuralgla. In most patients, it had resolved

in right or left thoracotomy position, and the position and proper selectivePY the 6-week follow-up visit. Two patients had intercostal
ventilation function of the tube was confirmed by flexible bronchoscopy. symptoms that lasted >6 weeks; however, the symptoms
Splanchnicectomy was performed using a four-port technique. Theyltimately resolved in both patients with intercostal nerve

10-ml ports were placed in the midaxillary line, third and ninth intercostal blocks. One patient returned to the hospital 1 week after her
spaces, and in the anterior and posterior axillary lines in the sixth inter-. ! . .
costal space. A video camera attached to a 0° or 30° telescope was pIacE'(th'S'ded SplanChn!CeCtomy W_'th shortness of brea_‘th ,due
in the sixth intercostal posterior port. The third intercostal port was used fof0 @ chylothorax. This resulted in a prolonged hospitaliza-

lung retraction; the anterior sixth and ninth intercostal ports were the worktion; however, she ultimately sealed the leak and later re-
ing ports. quested and underwent contralateral splanchnicectomy with

The splanchnic nerves could usually be visualized through the pleur e - B
along with the sympathetic chain. On the left, a pleural incision was mad?aan |n|t|aIIy gOOd result. Four patients suffered from ortho

just posterior to and parallel to the aorta. At the diaphragm, the pIeurafStf"‘tiC hypoten_s ion in the ﬁrSt_4 months fOIlOWifjg surgery,
incision was turned laterally for a 1-2 cm length, and the resulting flap ofthis has remained a problem in one case. A urine screen in

pleura was elevated using blunt dissection. this individual demonstrated furosemide; we now think that

The greater splanchnic nerve was the most medial nerve encountereﬂ;]iS finding represents factitious hypotension
the lesser splanchnic nerve was slightly lateral to it. The greater nerve, ’

which parallels the aorta on the left and radiates multiple branches to the
sympathetic chain, is sectioned prior to its branching. The lesser nerve h :
two branches; both these branches and the main trunk are excised. The Ie?s?m scale results

splanchnic nerve was not visualized in any patient. A 1-2-cm segment oMean visual ana|ogue pain scale results are summarized in

each nerve was isolated, hemoclipped, excised, and sent for patholog _ ~ _
examination. On the right side, the greater and lesser nerves cross tr@able 1. Both early [(]18 month) and Iong term[5 yr)

azygos vein: they were excised lateral to this vein to avoid the vicinity ofean values for the group are shown. )
the thoracic duct. The lung was then reinflated by the anesthetist. A 28-Frh ~ The mean number of episodes of pain per month de-
chest tube was inserted. A chest radiograph was obtained in the recovepreased from a mean of 10.5 + 2.1 preoperatively @1

area. If it demonstrated lung expansion, the tube was removed. constant) to 3.8 + 4.4 at the early postoperative follow-up.
Patients were usually begun on a diet the following morning. They

were discharged when pain control was adequate with oral medications NiS decrease was significamt € 0.001). At the time of the
Patients were seen in the clinic at intervals of 1 week, 6 weeks, 3 monthdong-term follow-up visit, the number of attacks of pain had

and 6 months following surgery and at 6-12-month intervals thereafter. Alincreased to 8.6 + 4.2 per month. This represented a sig-
patients were interviewed again in February 2000 when this manuscriphificant increase in number of attacks per month from the

was in preparation. ) . . L
Pain scores before and after surgery were compared using a paire arly follow-up 6 < 0.05) but it was still statistically less

t-test. than the preoperative values. Three patients had constant
pain. Four of them had one or fewer attacks in the previous
month.

Results The mean values for worst pain within the previous 2

months decreased from 9.1 + 0.9 before surgery to 3.9 £ 3.3
Fifteen patients have been evaluated and operated on sinaéthe early follow-up after surgery. This decrease was sig-
December 1993. There were four men and 11 women withificant at the level op < 0.002. Nevertheless, at the long-
an age range of 16—62 years, (median, 41). Six have undeterm follow-up, the worst pain within the previous 2 months
gone staged bilateral splanchnicectomy. Follow-up is 100%ad increased to 8.6 + 3.0, which was not significantly
and ranges from 4.2 to 6.1 years. Median follow-up is 5.75different from the preoperative values.
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Table 1.Results of visual analogue pain scale

Before surgery Short-term Long-term p value
No. of episodes of pain in the last month 105+2.1 3.8+4.4 8.6+4.2 Preop vs short-tgure 0.001
(11 = constant pain) Preop vs long-ternp < 0.05
Short-term vs long-ternp < 0.05
What is the worst your pain has been in the 9.1+£0.9 3.9+£33 8.6+0.9 Preop vs short-teprs 0.002
last 2 months Preop vs long-ternp > 0.05
(10 = unbearable, = no pain) Short-term vs long-ternp > 0.1
How severe is your pain now? 7224 29+26 45+38 Preop vs short-tgons 0.0005
(10 = unbearable, = no pain) Preop vs long-ternp < 0.05
Short-term vs long-termp > 0.5
How much is pain now interfering with 9.1+23 5.1+3.0 8.2+3.4 Preop vs short-tgpns 0.0001
your activities? Preop vs long-ternp > 0.05
(10 = completely disabled, 6= not at all) Short-term vs long-ternp < 0.05
What's your mood like now? 6.3 3.4 4.2 Preop vs short-term< 0.0002
(10 = worst | ever felt, 0= best | ever felt) Preop vs long-ternp > 0.2

Short-term vs long-ternp > 0.06

Results given as mean + standard deviation (SD)

Current severity of pain decreased from a mean of 7.2 dife-threatening complications of pancreatitis—common
2.4 prior to surgery to 2.9 + 2.6 at the early interval fol- bile duct stenosis and pseudocyst (bleeding, rupture or in-
lowing surgery < 0.0005). However, at long-term follow- fection—is quite clear. But the surgeon’s role in the treat-
up, current severity of pain had increased to 4.5 + 3.8ment of chronic pain from pancreatitis is, in most cases,
although this level was still significantly lower than that controversial. The therapy for pain is clear only if calculi
recorded before splanchnicectomy. and ductal strictures and dilatation are present. In this situ-

The degree to which pain was interfering with the ac-ation, anastomosis of the pancreatic duct to the intestine is
tivities of daily living before splanchnicectomy was 9.1 + the only procedure that should be performed. This approach
2.3 (10 = completely disabled). Five patients rated them-has proved so successful that other procedures are seldom
selves & a 9 or 10, (9= one patient, 10= four patients). sed.

At early postoperative follow-up, only one patient consid-  ynfortunately, many patients do not fit this pattern. The
ered himself to still be completely disabled. The mean dezyrrent wisdom suggests that these patients should undergo
gree of disability had decreased to a value of 5.1 £ B.8 ( pancreatic resection and that, in general, the more extensive
0.0001). At long-term follow-up, the degree of disability {he resection, the better the result. Nevertheless, it is also
was not significantly different from preoperative values. annarent that increasing degrees of resection are associated

An improvement was noted in the patient’s mood fol-\yith higher rates of diabetes mellitus and an immediate
lowing splanchnlceqtomy from a preoperative value of 6.3 imortality that is small but not insignificant. Relief of pain
2.1 to a postoperative value of 3.4 + 3f0< 0.0002). At | - ias from 50% to 75% in the long term [9, 10].

long-term follow-up the mood scale did not differ signifi- * tpa orhidity and mortality associated with resection
cantly from the values registered prior to surgery. has stimulated the development of alternative therapies.
Some authors have reported relief of pain with the admin-
istration of large quantities of exogenous pancreatic en-
zymes; however, this method has not been consistently suc-

Eleven of our 15 patients were using narcotics prior tocessful [3, 12]. Denervation of the pancreas was first ad\_/o-
splanchnic nerve resection. Six of them no longer took nar¢@ted almost 50 years ago [7]. The results have varied
cotics at the short-term follow-up. The total number of pa-markedly from those of Mallet-Guy and Jaubert de Beaujeu
tients who were narcotic free at short-term follow-up wasl/], who reported that not only was pain relief >90%, but
eight. Four of the five patients who were taking narcoticsthese people were also cured of their pancreatitis, presum-
preoperatively and who still took narcotics at the short-term@Ply through interruption of the deleterious effects of
fo”ow_up visit had reduced their narcotic intake b;y?S% SplanChnlC innervation on the deVEIOpment of pancreatltls.
At long-term follow-up, only three of 15 patients are still Few authors have matched their experience.
narcotic free. Perhaps the most convincing data regarding the efficacy
When asked at long-term follow-up whether they would of splanchnic denervation were reported by White et al.
have had the surgery if they knew in advance what thd15]. During a sabbatical in Lyon, White reviewed the re-
long-term result would be, 10 of the 15 patients answeregults in Mallet-Guy’s patients, who were available for
yes. 5-year follow-up. He was able to identify 146 cases of pa-
tients with pancreatitis, 116 of whom had undergone left
splanchnicectomy and celiac ganglionectomy for gallstone
Discussion pancreatitis (44 patients), fibrotic pancreatitis (39 patients),
and other causes (33 patients). Results in the patients with
Surgery plays a very limited role in the therapy of chronicchronic fibrotic pancreatitis were 48.7% good to excellent,
pancreatitis. The role of the surgeon in the treatment 020.5% fair, and 30.8% failures. Overall, the results were

Narcotic use
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68.9% good to excellent, 14.7% fair, and 16.4% failures.their narcotic intake by >75% and took less potent drugs. At
Despite these encouraging results, White reported in 1988arly follow-up, most patients considered themselves vastly
that only 20% of his own patients considered themselvedmproved and thought that the operation was worthwhile,
cured at long-term follow-up, a figure identical to our own but only a minority considered themselves cured. Unfortu-
[14]. The disparity between our results and White’s reviewnately, these early results do not appear to be durable. At
of Mallet-Guy’s patients is not cle ar. Perhaps the operb-year median follow-up, only three patients (20%) appear
approach with celiac ganglionectomy results in a more comto have obtained long-term reductions in their pain and dis-
plete pancreatic denervation. ability scores. Initial improvements in their feelings of well-
Denervation procedures were used only infrequentlybeing were not sustained. Despite these discouraging re-
and there was little mention of the technique in the literaturesults, two-thirds of them would have the surgery again and
until the report of Stone and Chauvin in 1990 [17]. Theythought that even short-term relief was worthwhile. For sev-
reported that left transthoracic splanchnicectomy and bilateral years during the hiatus from their pain, many were able
eral truncal vagotomy relieved pain in two-thirds of their 15to return to productive employment and engage in active
patients with alcoholic pancreatitis. When the five failuresfamily lives.
were subjected to right transthoracic splanchnicectomy, Splanchnicectomy appears to result in significant short-
four of them achieved relief. Drug addiction was cured in 10term reductions in both pain and narcotic usage in patients
of the 11 patients who took narcotics before surgery. with chronic pancreatitis. Morbidity is low. However, long-
Case reports describing the use of video thoracoscopy tterm pain relief is achieved in only 20% of cases. Patients
perform splanchnicectomy began appearing in 1993 [5, 8]being considered for this type of temporizing procedure
The authors of these reports advocated adding vagotomy &hould understand that in most cases, the relief of pain and
splanchnicectomy to limit the direct stimulation of the pan-disability will be short-lived.
creas and reduce the release of secretin produced by contact
of duodenal mucosa with the acidic gastric contents. It is
arguable as to whether it is advisable to submit patient&kéferences
prone to malabsorption and malnutrition to vagotomy. 1. Andren-Sandberg A, Zoucas E, Ihse |, Gylistedt E, Lillo-Gil R (1995)
In 1993, Stone et al. reported their results with 27 pa-  Thoracoscopic excision of the splanchnic nerve: an effective treatment
tients who underwent thoracoscopic splanchnicectomy to in chronic pancreatic pain. Lakartidningen 92: 2403-2406
the Pancreas Club [13]. Good to excellent results were notec?- Cuschieri A, Shimi SM, Crosthwaite G, Joypaul V (1994) Bilateral
. . . . . endoscopic splanchnicectomy through a posterior thoracoscopic ap-
in all patients \_Nlth pancreatic cancer and 87_% of patients  ;oach J R Coll Surg Binb 39: 44-47
with pancreatitis. However, they did not provide an objec- 3. Isaksson G, Ihse I (1983) Pain reduction by oral pancreatic enzyme
tive definition of what constituted an acceptable result;  preparation in chronic pancreatitis. Dig Dis Sci 28: 97-102
moreover, the Iength of foIIow-up was not specified. 4. Lillemoe KD, Cameron JL, Kaufman HS, Yeo CJ, Pitt HA, Sauter PK

. . . . _ (1993) Chemical splanchnicectomy in patients with unresectable pan-
Lin et al. [5] used bilateral thoracoscopic splanchnicec creatic cancer: a prospective randomized trial. Ann Surg 217: 447-455

tomy to relieve pai.n fr_om upper abdomina.l cancers. The s Lin cc, Mo LR, Lin YW, Yau MP (1994) Bilateral thoracoscopic
results were good in six of their seven patients; however, lower sympathetic-splanchnicectomy for upper abdominal cancer
follow-up did not extend beyond 3 days. pain. Eur J Surg Suppl 572: 59-62

Cuschieri et al [2] have described bilateral splanchni- 6. Mallet-Guy PA (1983) Late and very late results of resections of the
) nervous system in the treatment of chronic relapsing pancreatitis. Am

cectomy through a posterior thoracoscopic approach with y'grq 145 234-238

the patient in the prone position. This position apparently 7. Mallet-Guy P, Jaubert de Beaujeu M (1950) Treatment of chronic
eliminates the need for single-lung ventilation, since gravity  pancreatitis by unilateral splanchnicectomy. Arch Surg 60: 233-241
causes the lungs to fall away from the posterior chest wall. 8- Melki J, Riviere N, Roulee N, Soury P, Peillon C, Testart J (1993)

Their technique of placing traction on the sympathetic chain gg_'alnocghg_'i%(g?m'e thoracique sous video-thoracoscopie. Presse Medi

and_ d_iViding all of the medial bra_nChes may be helpful in 9. mulholland MW (1993) Chronic pancreatitis. In: Greenfield LJ (ed)

avoiding branches of the thoracic duct. Good short-term  Surgery: scientific principles and practice. Lippincott, Philadelphia, pp
results were achieved in all patients with pancreatic cancer 805-816 , _ 3

and three of five patients with minimal chronic pancreatitis;lo' Rossi RL, Schirmer WJ (1992) Chronic pancreatitis. In: Cameron JL

h h . foll v 8 h (ed) Current surgical therapy. 4th ed. Mosby, St.Louis, pp 431-441
owever, the maximum follow-up was only 8 months. 11. Sadar ES, Cooperman AM (1974) Bilateral thoracic sympathectomy-

) Using the same bilateral approach advocated by_CUS- splanchnicectomy in treatment of intractable pain due to pancreatic
chieri et al., Andren-Sandberg et al. [1] employed a visual carcinoma. Cleve Clin Q 41: 185-188
analogue scale to evaluate pain relief in their patients. They?2- Slaff J, Jacobson D, Tillman CR, Curington C, Toskes P (1984) Pro-

- : P . : : tease-specific suppression of pancreatic exocrine secretion. Gastroen-
found marked reductions in pain in their patients with terology 87: 44-52

chronic pancreatitis (14 pe_ltients) and_gancer (16 patients)3. stone HH, Laws HL, Meyers WC (1993) Thoracoscopic splanchnicec-
All but three of the chronic pancreatitis patients reduced tomy for intractable pain of peripancreatic origin. Pancreas Club pro-
their need for narcotics, and two became completely pain gram, November 9, 1993, Chicago

; ; ; ; . White TT (1983) Pain relieving procedures in chronic pancreatitis.
free. Six of nine patients were considered to have goo Contemp Surg 22 43-48

res_ults or were improved at 1-year fo"QW'UD' The authorsl5_ White TT, Lawinski M, Stacher G (1966) Treatment of pancreatitis by
believed that there was no change in results after the |eft splanchnicectomy and celiac ganglionectomy—analysis of 146
1-month follow-up interval. cases. Am J Surg 112: 195-199 _

In our series, the patients achieved significant early im-16- BA2%) & e T Koautt o i contol n neseciable.
provement in pain, as measured by the visual a}na}logue PaIN o ncreatic cancer. Br J Surg 80: 1051-1052
scale. Forty-six percent of them were able to eliminate thei 7. stone HH, Chauvin EJ (1990) Pancreatic denervation for pain relief in

need for narcotics in the short term. A further third reduced chronic alcohol associated pancreatitis. Br J Surg 77: 303-305



