
CASE REPORTS

11. Askanazy M: Zur Pathogenese der angeborenen Epithelialen
eimen in der Magenwand. Dtsh Med Wochenschr 48:3-6, 49-51,
Jan 1923

12. Branham JH: Operative treatment of cancer of the stomach,
with report of six partial gastrectomies. Md State Med J 51:144-
148, 1908 1

13. Debray C, Lemarios J, Benhamou G, et al: Triple antral
lesion: Double neoplasm (including one arising from an ulcer
scar) and ectopic pancreas. Sem Hop Paris 54:163-167, Jan 1978

14. Horanyi J, Buday P: Heterotop adenomyosis talajan kialakult
rosszindulata dagonat regi gyomorbel ozzekottetes ben. Mayg
Sebesz 15:162-166, Jun 1962

15. Jarvi 0, Lauren P: Gastric glandular tumors provided with
excretory ducts and criticism of the theory of the tumors arising
in heterotopic pancreas. Acta Pathol Microbiol Scand 62:1-21,
1964

16. Martinez NS, Morlock CG, Dockerty MB, et al: Heterotopic
pancreatic tissue involving the stomach. Ann Surg 147:1-12, Jan
1958

17. May M: M6moires de l'Academie de Chirurgie 63:562, 1937
18. Nicholson GW: Studies on tumour formation-The impor-

tance of congenital malformations in tumour formation. Guys
Hosp Rev 73:37-64, 1923

19 Pforringer S: Beitrag zum Wachstum des Magenkarzinoms.
Bruns Beitr klin Chir 41:687-731, 1904

20. Vrabeviski S: Apropos of cancer of the stomach origination
frcm heterotopic pancreatic tissue. Khirurgiia (Sophiia) 20:598-
601, 1967

21. McGarity WC, Perry CW: Complications of gastric hetero-
topic pancreas-Two case reports. Ann Surg 78:77-79, Feb 1971

22. Barbosa JJ deC: Pancreatic heterotopia: Clinical and
pathological studies of surgical cases, thesis. Mayo Graduate
School of Medicine. University of Minnesota, Rochester, 1945

23. Palmer ED: Benign intramural tumors of the stomach-A
review with special reference to gross pathology. Medicine 30:
81, May 1951

24. Dupont JB, Lee JR, Burton GR, et al: Adenocarcinoma of
the stomach: Review of 1,497 cases. Cancer 41:941-947, Mar 1978

25. Hoerr SO: Prognosis for carcinoma of the stomach. Surg
Gynecol Obstet 137:205-209, Apr 1973

26. Morgan RGH, Wormsley KG: Progress report-Cancer of
the pancreas. British Medical Association, 1977

27. Nakase A, Matsumoto Y, Uchida K, et al: Surgical treat-
ment of cancer of the pancreas and the periampullary region-
Cumulative results in 57 institutions in Japan. Ann Surg 185:52-
57, Jan 1977

28. Broder LE, Carter SK: Pancreatic islet cell carcinoma. Ann
Intern Med 79:101-107, Jul 1973

29. Goldfarb WS: A case of endometriosis in the episiotomy
scar. Am J Obstet Gynecol 66:191, Jul 1953

30. Samps,on JA: Pathogenesis of postsalpingectomy endome-
triosis in laparotomy scars. Am J Obstet Gynecol 50:597, Dec
1946

31. Kilman WJ, Berk RN: The spectrum of radiographic fea-
tures of aberrant pancreatic rests involving the stomach. Radiology
123:291-296, May 1977

32. Nelson RS, Scott NS: Heterotopic pancreatic tissue in the
stomach-Gastroscopic features. Gastroenterology 34:453-457, Mar
1958

33. Stone DD, Riddervold HO, Keats TE: An unusual case of
aberrant pancreas in the stomach-A roentgenographic and gas-
trophotographic demonstration. Radiology 113: 125-127, Sep 1971

34. Bush WH, Hall OG, Ward BH: Adenomyosis of the gastric
antrum in children. Radiology 111:179-181, Apr 1974

35. Grigioni M: The cytologic diagnosis of gastric carcinoma
related to the histologic type. Acta Cytol 21:48-49, 1977

36. Kasugai T, Wobayashi S: Evaluation of biopsy and cytology
in the diagnosis of gastric cancer. Am J Gastroenterol 62:199-203,
Jul/Aug 1974

37. Barrocas A, Fontenelle LJ, Williams MJ: Gastric heterotopic
pancreas-A case report and review of the literature. Am Surg
39:361-365, Jun 1973

Refer to: Visitsunthorn U, Prete P: Reflex sympathetic dystrophy
of the lower extremity-A complication of herpes zoster
with dranmtic response to propranolol. West J Med 135:
62-66, Jul 1981

Reflex Sympathetic
Dystrophy of the Lower
Extremity
A Complication of Herpes Zoster With
Dramatic Response to Propranolol
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REFLEX SYMPATHETIC DYSTROPHY (RSD) is a

symptom complex consisting of pain, swelling,
trophic skin changes and vasomotor instability in
a distal extremity in response to an injury. The
distal extremities, most often hands or feet, are
affected, but involvement of sites such as knees,
hips and zonal portions of the femoral head have
also been reported.'-' The most common precipi-
tating causes are trauma, either fracture or soft
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tissue injury, myocardial infarction, cervical spine
or spinal cord disorders, osteoarthritis, cerebro-
vascular accident, malignancy, infection and
drugs. However, as many as a third of cases have
no antecedent event.4'7

First recognized as a distinct entity during the
American Civil War, reflex sympathetic dystrophy
was originally named causalgia (from the Greek
words for heat and pain) because of its charac-
teristic burning pain.8'9 Since then, several different
descriptive terms, such as shoulder-hand syn-
drome, Sudeck's atrophy, posttraumatic osteoporo-
sis and postinfarction sclerodactyly, have been
used synonymously with this rare disorder.

Herpes zoster infection has been associated with
the development of RSD in an upper extremity.
Ketz -and Schliack'0 reported RSD of the shoulder
and hand secondary to herpes zoster infection of
the fifth and sixth cervical nerve roots. To our
knowledge, however, this is the first published
case of reflex sympathetic dystrophy of the ankle
and foot of the same leg secondary to painful
herpes zoster infection of the first sacral derma-
tome. Also, a dramatic response to propranolol
was noted in this patient after failure of conven-
tional RSD therapy.

Report of a Case
A 72-year-old man had a six-week history of

painful swelling of the left ankle and foot. The

62 JULY 1981 * 135 * 1



CASE REPORTS

pain was constant, dull and exacerbated by move-
ment of the true ankle and metatarsal phalangeal
joints and weight bearing. The patient had had
herpes zoster infection, involving the first sacral
dermatome on the left, which had resolved four
weeks before onset of these symptoms.
The patient was treated with intramuscular in-

jections of dexamethasone, acetaminophen with
codeine, and nonsteroidal anti-inflammatory drugs,
with no relief of symptoms. Roentgenograms of
the foot at that time showed no abnormalities.

Past medical history included a myocardial in-
farction in 1976 and a cerebrovascular accident in
1978, with residual right hemiplegia.
On admission of the patient to this hospital, a

physical examination showed no abnormalities of
the head, ears, eyes, nose or throat. Chest was
clear to auscultation and abdomen was soft and
nontender. There was no hepatosplenomegaly.
The skin over the left calf had many 3- to 6-mm
hyperpigmented areas. Nonpitting edema involved
the left foot and ankle to midcalf. The skin over-
lying the nonpitting edema was very tender to
palpation and cool to the examiner's touch (Figure

1). Range of motion of the left ankle was normal
but painful. There was mild muscle weakness on
the right. Deep tendon reflexes were symmetric
with no pathological reflexes. Dorsalis pedis pulses
were absent bilaterally; all other pulses were pal-
pable. Vibratory sensation and light touch were
intact bilaterally.

Results of laboratory tests included the follow-
ing: hemoglobin 14.8 grams per dl and hemato-
crit 44.3 percent, with a leukocyte count of 7,000
per cu mm. Serum alkaline phosphatase, albumin,
calcium, phosphorus, uric acid, glucose and
blood urea nitrogen values were within normal
limits. Westergren sedimentation rate was 8 mm
per hour. Tests for rheumatoid factor, antinuclear
antibody, hepatitis B antigen and HLA-B27 were
negative.

Roentgenograms of the left foot and ankle
initially showed no bony abnormality (Figure 2).
However, roentgenograms of the left foot taken
four weeks later showed patchy osteopenia involv-

FiguraeI.-Nonpitting edema of the left foot and ankle
is contrasted with normal right foot.

Figure 2.-Roentgenogram of left foot at onset of
symptoms showing no bony abnormality.
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ing the metatarsal phalangeal joints, consistent
with the diagnosis of reflex sympathetic dystrophy
(Figure 3). No erosive changes were noted. A
bone scan with technetium 99m diphosphonate
showed increased uptake in the left ankle and foot
(Figure 4).
An aggressive physical therapy program was

begun as well as a regimen of salicylate and non-
steroidal medications. After six weeks of intensive
therapy there was no change in the patient's signs
or symptoms.

Because there was no history of myocardial dys-
function, asthma or diabetes mellitus, oral pro-
pranolol therapy, 160 mg per day in four divided
doses, was tried. Follow-up after a week showed
a 50 percent decrease in swelling of the left lower
extremity and the patient was able to bear weight.
Within four weeks, the swelling, hyperesthesia and
pain had completely resolved (Figure 5). Pro-
pranolol therapy was gradually tapered off during
the next eight weeks. Repeat roentgenogram was

Figure 4.-Bone scintigram shows increased radioiso-
tope uptake around the left ankle and metatarsal joints.
Note the soft tissue swelling of left foot.

Figure 3.-Roentgenogram of left foot taken six weeKs
after symptoms appeared shows patchy osteopenia-
mainly involving distal metatarsal and interphalangeal
bones.

: ~ I

Figure 5.-View of left foot and ankle after four weeks
of propranolol therapy, showing resolution of swelling.
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Figure 6.-Repeat bone scintigram after 10 weeks of
propranolol therapy shows equal radioisotope uptake
in both ankles and feet.

unchanged (patchy osteopenia still present); how-
ever, a repeat bone scan showed equal uptake of
radioisotope in both ankles and feet (Figure 6).
Eight months later, he was still asymptomatic.

Discussion
This case illustrates the salient clinical features

of reflex sympathetic dystrophy. RSD iS much more
common in older adults, probably because of a
predilection of the precipitating causes for this
age group. Surprisingly, a substantial number of
these patients have a history of psychiatric dis-
turbance before the onset of illness, suggesting that
a certain emotional profile may be a predisposing
factor.2'6

The pain is described as burning in nature and
most severe in the periarticular tissues. Swelling of
the involved extremity can be pitting or nonpitting,
as in this case, but localized to the painful peri-
articular area. Vasodilatation or vasoconstriction
is noted. Sometimes Raynaud's phenomenon or
hyperhidrosis is observed, but most often the in-
volved extremity appears pale and cool to the
examiner's touch.

Roentgenograms are helpful in making a diag-
nosis. Findings may be normal at onset but within
a few weeks, characteristically, they show soft
tissue swelling and patchy osteopenia that is juxta-
articular.',""12 Figure 3 shows the mottled appear-

ance of the bone that developed around the
metatarsal joints in the patient's involved foot,
contrasted with the earlier, normal appearing
roentgenogram (Figure 2).

Other roentgenographic changes include diffuse
osteopenia with a "ground glass" appearance,
cortical bone resorption and juxta-articular sub-
chondral erosions, usually appearing late in the
course of the disease.,"' The erosive changes are
believed to result from hypervascularity and in-
creased osteoclastic bone resorption.'

Hypervascularity of the involved extremity ac-
counts for the increased activity noted on both
bone and joint scintigrams." 7 "' A bone scinti-
gram in this patient showed increased uptake in
the affected ankle (Figure 4).
The mechanism of RSD remains unknown.

Turek"3 proposed that an irritative focus provokes
continuous vasospasm of the terminal arteriole.
Distention of capillaries and venules occurs and
blood stasis results in the formation of edema. The
local acidosis stimulates osteoclasts to resorb bone.

Melzak and Wall have suggested that sympa-
thetic impulses feed the same receptor centers as
the small fibers mediating pain transmission and
large fibers that inhibit it, and are influenced by
higher perceptual and cognitive processes.'4 Thus,
RSD may result from stimulation of efferent sympa-
thetic fibers by afferent pain impulses, cognitive
or perceptual influences or direct irritation of the
receptor centers.

Mobilization and aggressive physical therapy
remain the mainstays of treatment. Anti-inflam-
matory drugs, high doses of corticosteroids given
orally, sympathectomy and manipulation under
general anesthesia all have been reported success-
ful in selected patients.2-6" 5-'7 Intravenous admin-
istration of guanethidine to the affected limb has
been noted to achieve rapid reduction of pain and
edema.'8"9

Propranolol therapy was tried in this patient
after conventional treatment failed, based on
Simson's report20 of dramatic improvement with
propranolol in two cases of RSD. The prompt
resolution of his signs and symptoms after the
initiation of propranolol suggested that a spon-
taneous remission was unlikely.

The mechanism of action of propranolol in RSD
is unknown. Propranolol is a 83-adrenergic re-
ceptor blocker. It is capable of blocking the effects
of catecholamines and sympathetic nerve stimula-
tion on heart rate, cardiac output and contractility.
Recent studies have shown administration of pro-
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pranolol reduces the response to sympathetic
nerve stimulation in human peripheral veins and
arteries.21'22 It is interesting to speculate that pro-
pranolol may act in RSD in part by diminishing the
effects of increased sympathetic nerve activity on
peripheral veins and arteries that occurs in RSD.

Herpes zoster infection can precipitate RSD in
the lower extremities. This important history
should be obtained in the differential diagnosis of
a painful swollen extremity, especially in older
adults. This case also supports the suggestion that
propranolol is successful in the treatment of reflex
sympathetic dystrophy and probably should be
instituted early in the course of illness along with
aggressive physical therapy.

Summary
Reflex sympathetic dystrophy is a syndrome

characterized by painful swelling of an extremity.
It is thought to result from increased sympathetic
activity in the autonomic nervous system in re-
sponse to an injury, but the exact cause remains
unknown. A case of reflex sympathetic dystrophy
of the left ankle and foot secondary to herpes
zoster infection in a 72-year-old man is reported.
Of particular interest was the dramatic response
to propranolol therapy after conventional RSD
treatment failed.
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Cardiac Arrhythmia
at High Altitude

PETER CUMMINGS, MD
MELODY LYSGAARD, C-CPT
Visalia, California

IN PATIENTS with the sleep apnea syndrome, 24-
hour electrocardiographic monitoring has shown
a typical pattern of cyclic sinus arrhythmia in
which the heart rate slows dramatically during
apnea and increases when airway obstruction is
relieved.'12 In this study a single subject was
monitored at high altitude and this same pattern
was found, suggesting that hypoxia, probably
aggravated by periodic breathing, may be suffici-
ent to produce pronounced sinus arrhythmia and
sinus bradycardia in an otherwise healthy person.

Report of a Case
One of the authors (P.C.) was the subject of

this study. At age 34, he had had 12 years of
mountain climbing experience including success-
ful ascents of two peaks higher than 6,000 meters
and one summit higher than 7,000 meters. He had
experienced the syndrome of acute mountain sick-
ness3-5 either when ascending in a single day from
sea level to about 3,600 meters or on expeditions
when first arriving at altitudes of about 5,000
meters.

The present study was undertaken as part of
an expedition to Annapurna (8,078 meters) in
Nepal. A 24-hour electrocardiographic (ECG)
study was done in California on July 20, 1979, at
an altitude of 100 meters. Two leads, CC5 and
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