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INSIGHTS
 

An unusual presentation of pheochromocytoma
 

A 16-y ea r-old boy was noted to have a n 

ir regular hear t rhythm during a screen ­

ing examina tio n. He had a 6-year hist ory 

of n ight sweats . On examination. fre­

q ue n t ec topy was a ud ib le, and h e had a 

res t ing b lood p ressure of 175/106 mm 

H g . H e was notably d iaph oreti c. The 

hear t ra te was 140 beats/min, wi th a nor­

mal S I a nd phy si olog ically sp li t S2; a 

lINl hol osy stol ic murmur was d etected 

a t th e left low er ste rnal borde r rad iat ing 

to th e a pex, and a soft ea rly di ast oli c m ur­

m ur was det ected a t th e left upper sternal 

border. An elec trocar d iog ram w it h 

rhythm s trip (Figure, A) and an e chocar­

d iogram we re performed; the latter 

demonstrate d m it ra l and aortic regur gi­

tation and left ve n tr icu la r hypertrophy . 

Renal ultr ason og r aphy revealed a large 

mass in th e left kidn ey . A na lys is of th e 

u rin e s howed a n active se d iment wi t h re d 

ce lls a nd re d ce ll cas ts . Urine meta ­

nephrine levels were markedly elevate d . 

Abdominal magneti c reson ance imaging 

(Figure, B) co nfi r med the p rese nce of a 

la rge peri-aortic tumor a t the ren al h ilu m, 

compressing the left kidney. The pati e n t 

was trea t ed w ith antihypertensive me d ­

ications for severa l weeks, follow ed by 

surgical resec t ion of the tumor (Figure, 

C) . E xa m ination revealed a massi ve 

p heoc hro mocytoma, with renal ve in 

tumo r th r om bu s cover ed by en do theli­

um. D uring th e posto pera tive foll ow -u p, 

he had no rec urrence of arr hythmia, ven­

tr icula r dysfu nc tio n, va lvar insu fficien cy , 

g lo merular dy s fun cti on , or tu m or. R e­

markably, res u lts o f the MIB G ren al scan 
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Figure. A, Electrocardiographic 3-lead rhythmstrip obtained at presentation,The rhythm IS Sinus, With fre­
quent atnal premature beats occurringIn a tngeminy pattern.A 24-hour recordingrevealed 5000 premature 
atrial COl'tractions. B, Abdominal magnetic resonance Imaging shows a largeextrarenal mass, measunng55 
x 7.5 ern,displacmg the left kidney laterally, with compression of the renal structures al'd large Intestine:the 
renalartery and veil' are splayed ante norly. C, An intraoperat ive photograph demonstrates the large pen­
aort ic pheochromocytoma (p)The tumor is exposed by mobilization of the splenic flexure and medial VIS­
ceral retraction of the left kidney (K) ,pancreas,spleen.and stomach.The I<ldney ISrotated anteriorly In order 
to expose the tumor whilepreservingthe renal vesselsdunng resection of the tumor thrombus 
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Carotid Artery Thrombosis and Stroke'after Blunt Pharyngeal 
Injury 
Kevin P. .vloriartv. ,ovID. Burton H. Harris, MD, and Karim Benitez-Marchand, MD 

,.\ 2-yea r-old child f~J on a toothbrush, sustaining a pharyn­
!;ea l injury. Eighteen hours later, localizing symptoms of a ce­
rcbrovas cular accident became evident. Magnetic resonance an­
giogra phy showed occlusion of the internal carotid artery and a 
cer ebra l infarction. She was treated with anticoagulation and 
mad e a complete recovery. Pharyngeal injuries may be cornpli-

Pharyngeal impalement is a common childhood injury. A 
recent expe rience with a child who sustained serious 
sequelae of such trauma] and in whom rapid, noninva­

\ 1\ c di<lgno,i, W<l , made hy magnetic resonance angiography 
I \ IR ,-\ I. prom pts this report. 

CASE REPORT 

.-\ 2 - \' C~I r. 5-monlll -o ld right-handed girl was found by her 
mother crying and holding a blood-stain ed toothbru sh at 2:00 
1".1. There \va, no active bleeding or obvious traum a. At 7:00 
1'.\ 1. [he child was taken to a pediatrici an because of mouth 
pam. bur examinntion showed only a small abrasion of the 
le tt side of the palate for which symptomatic treatm ent was 
advised . :-\t S:110 . \.\ 1 the next day, the patient awoke irritable, 
drows y. and reluctant to speak . She was seen again by her 
pedia tric ian and round to be aphasic and drooling from the 
right side of her mouth . 

On physical examination at our pedia tric trauma center, 
vua l signs were stable . There .was a 5-mm abra sion on the 
pillar or' the left tonsil. There was no carotid bruit or cervical 
mass and both carotid and superficial temporal pulses were 
palpable. Later al x-ray films of the neck showed retropha­
ryngeal gas on the left. This finding led to direct fiberoptic 
laryngo scopy that confirmed the edema and contusion of the 
lett lateral posterior pharyngea l wall. A computed torno­
grap hic (CT) scan of the neck showed swe lling of the soft 
tissues of the pharynx in the area of the retropharyngeal gas. 

Neurologic examination at the time of admission showed 
that the child was awake but aphasic, with right-sided hemi­
paresis and hypertl exion. Cranial CT and magnetic resonance 
imaging (M R l) scans showed infarction in the distribution of 

From th~ Dr vis ion of Pediatric Surgery. T ufts University. and the Kiwanis 
Pcdi .unc Trauma Insu tute and New England Med ical Center. Boston, vlas­
' J d lU Se ll \ . .1110 (he Division of Pediatric Surgery. Georgetown Universi ty. 
\\' " , hinglol1 . DC. 

This studv was supported by a grant froIII the Kiwanis Foundation of New 
Enulund. 

~ \d drc\\ I'or rcpn llls: Burton H. Harris. .\rID. Division of Pediatric Surgery 
' .1-1' 1-1 (' ,. CClHgcl" \\" il Univerxuv M ~ J ic:l1 Center. 3800 Reservoir Road. 
\, \ \ , \ \ ,,,iwlgl'Hl. D.C =OIlIJ7 

cated by internal carotid artery thrombosis and embolus. '\ /<1 11 ­
agernent includes prompt diagnosis, anticoagulation, an d c:l­
rotid artery exploration in selected cases. 

Key Words: Pharyngeal injury, Ca rotid artery, Stroke . .\ 1 <1 ~ ' 

netic resonance angiography. 

FIG I. Ma gnetic resonance ima ge I~IR() of th e head shows an area of inc renvr-d 

signal intensity in the distribution of Ihe left middle cere bra l a r te ry on th e pr o tu n 

density and T! -weighled images. Th is findin g represen ts ~t ccr ctu-al iufu rcucu . 

the left middle cerebral arter y (Fig. I ), and MR.'\ sh()Wed 
occlusio n of the left internal carotid artery with dccrcnxcd 
till ing of the branches of the left middle cerebra l artery ( Fi ~ 

2 ) . 

She was given ampic illin. gentamici n. and cl illU ~ IJl1 Y CI11 , II () 
other treatment was necessary for the pharyngcu! mju rv 

Because of the elapsed time since injury and the ra dt ()l ll ~ l l 

findings of a completed stroke. the chilu was treated wi th 

intravenous heparin . Four hours after adm ission. vhc devel 
oped right-sided seizure activ itv that was c ~ l , il v CO III II Jlkd 
with phenobarbital: subsequent cr.uuul CT ,C;' II , !J ll\\ c·d II " 
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FIG 2.(Al Magnetic resonance angiogram shows occlusion 01 lhe Ie" Internal earunu artery ~Islalto lhe bifurcation (arrow). MRA Is a noninvasive SIU~Y dune wilhout conl r3\ \ 
material. (8) MRA shows uecreased vascularity In the dlstrlbutlnn 01 lhe Ie" ml~~le cerebral artery. The occlusion Is likely uue 10 an embolus originating in me injured co!)11 
artery. 

significant cha nge , Cournadi n was started when the neuro ­
logic signs stabilized. Rehab ilitatio n was begu n. and the pa ­
tien t' s weakness slow ly improved . Se ven week s after injury . 
she had full motor recovery exce pt for a mild righ t upper 
extre mity dystonia. and she was speaking in age-appropriate 
words. Recovery was co mplete at IS week s. 

DISCUSSION 

Young. acti ve ch ildre n often carry objects in their mouths . 
and if they fall. the object ca n be driven backward and injure 
the	 pharynx. We see two or three such injuries each year. 
IlIU,c,t leterrcd rrom comrn uruty hosprtuls. injury to the palate 
IS often minimal a nd eve n perfora ting wou nds o f the palate 
heal With goo d result s. I 

Hellman described 131 hospital cases of trauma to the 
palate and phar ynx over 17 year s. none with neurologic 
sequela." Only 20 cases of cerebral in farction after ora l 
trauma have been descri bed since the first report by Caldwe ll 
In	 1936.~-16 Th e majority have a latency period up to -1.8 
hours before the onse t of neurologic sign s. 

The mec han ism of inj ury in our patien t was most like ly an 
Intimal tear from blunt trau ma tol lowed by internal carotid 
artery thro mbosis . and then an embol us to the middle cerebral 
ar tery . It is one of few such cases in the literatu re. and reports 
o f similar cases have suggested a var iety of thrombogenic 
injuries. embo lism. or dissect ion. with some demon strated at 
postm ortem exarninat ions.P:" The neurologic component ca n 
co me from ex tensio n of the thro mb us or from embo lism into 
the int racra nia l arteries. ex pla ining the latency period for the 
deve lop me nt of neu rologic s igns. 1.3.5 .6 . 11.17 Most chi ldre n are 
thou ght to tolerate unilateral caro tid artery occ lusion beca use 
of an intact c ircle of Willis. 18 

The eva luatio n of pharyngeal impaleme nt inj uries by im ­
agi ng studies is controversial. Diag nostic recommendat ions 
have incl uded skull films . caro tid Doppler exami nation. CT 
scan. and selective carotid angiogrupby.' " MRA and duplex 
xcanruns nave been useful in diuanosinz carotid arrerv 
d l,c, C ~ ISC: 21)~1 Til\? nomnvasive tv lRA 1: ,ISve;y helpful In ou'r 

case. promptl y identi fying both the internal l'a n ll id .11" 

thro mbosis and the presumed e mbolus 10 the midd le' ",:'1,"" 
arte ry. 

Reported treatmen ts for blunt caro tid arte rv tr,llI m:1 h : 
inc lude d obse rvat ion. anticoagu lation . interna: c',\I 01I J :11': , ' 

exp lora tion. and craniotomy . all with varia ble ourcomc-: 11" '11 

full reco very to hemipares is to death . Because non e of tIH"'( 
patients have :.I diagnostic study or' the cerebral c il'cuLIJI. 11 
and in iti ation of therapy before the onse t o f neurol our c , \ 1;'1 

toms. estimates of the effectiveness o f trea tment .11" 
diffi cult.·1-I6 Anticoagul ati on may be use ful to pre ve nt 1 1'1' !' ' 
:lg; l r iI Jli rJ!' Ifilii/nil(/'. ,l lI d " fll /,I,li/,ill("1 , ~ 

B:.IseJ on our experience. we recommend rhut puricnt- " Ii I I 

a pharyngeal impalement injury be eva lua ted with ,o (t 11' · 1/' 

films of the neck and direct pharyngoscopy It' there' II 

physical findings or radio graphi c ev idenc e o f pencrrau r: 
injury. Prompt noninvasi ve vascu lar stud ies. eirher ~m .. \ " I 
duplex scans of the caro tid arterie s. are useful before I ll' 

onset of neurologic signs in wor riso me cases. If injurv I.· ," 
throm bosis of the caro tid artery is suspec ted . ang logl ,q111 \ 

sho uld be performed to deter mined if the lesion is illllcn,lhk 
to d irect arte rial surg ery . and then anti coagul ation C,1I1 "" 
inst itu ted to preven t exte nsion o f the thromb us or CmbOII! 1 

tion. Even if neurologic signs are a lready present. our ':'T 
rience sugges ts that anticoagulation alone may be o.; Uc·CC'" I I i 

REFERENCES 

I.	 Fabian TC. George SM. Croce Mf\. e t al : C IIO IIU .utcr­
trauma: Management based on rnechani xrn ofi nju r« 
J Trauma 30:953 . 1990 

2.	 He llmann JR. Shott SR. Gootee M] : Impalerucnt Inl llrl C, II I 

the palate in children: Reviewal' 13 I cases. / 111 I P('(I/(/II 
Otorhinolarvngol 26: 157. 1993 

3, Caldwell JA: Posnr uumatic thro mbos is o f Ihe inrcrna] 
carotid artery. Report of two CJScs. ,. \ m J S/( ,.~ ,;2:5 .':, II) I 

4. Braude M: Thrombosis of int emul carotid nricrv In 
childhood after injuries in regi on u( soh p,tI,lll' III' 1/, ,1 

1:605.1956 

542
 



1.---

Vol. 42, No . 3	 Stroke after Blunt Phu rvngeal lnjurv 

5.	 Fai rburn B: Th rombos is of intern al ca ro tid artery afte r soft­
pala te injury. Br Med J 2:750, 1957 

6.	 Bic kerst aff ER: Aetio logy of acute hemiplegia in chi ldhood, 
Br Med J 2:82 . 1964
 

7
 Shillito J: Carotid arteritis: A cause of hemiplegia in 
chi ldhood. J Neurosurg 2 1:540, 1964 

S.	 Pitner SE: Carotid thrombosis due to intraoral trauma: An 
usual complication of a common childhood accident. N Engl 
J Med 774:764, 1966 

9.	 Mart in N, Warren GC: Thrombosis of the internal carotid 
artery due to intraoral trauma. South ern Med J 62 : IOJ , 196 9 

10.	 Miller JDR, Ayers TN: Post-traumatic changes in the 
interna l ca rotid artery and its branches: An arteriog raphic 
study. Radiology 89:95, 1967 

I.1. Shanan E, CohentD, Streifler M, et al: Penetrating injuries 
of the parapharyngeal space, Arch Otolaryngol 96 :256, 1972 

12.	 Woodhurst WB , Robertson WD. Thompson GB: Carotid 
injury due to intraoral trauma: Case rep ort and review of the 
literatu re. Neurosurgery 6:559, 1980 

13.	 Hengerer AS, DeGroot TR, Rivers RJ, et ill: Internal carotid 
artery thrombosis following so ft tissue palate injuries: A case 
report and review of 16 cases. Laryn goscope 94:1571, 1984 

14.	 Pearl PL: Childhood s troke following intror al traum a.
 
J Pediatr 110:574, 1987
 

15.	 Mains B, Nagle M: Thrombosis of the intern al carotid artery 
due to so ft pala te injury. J Laryngol Orol 103:796, 1989 

16.	 Higgins GL III, Meredith JT: Internal caro tid artery
 
thrombosis foll owing pen etrating trauma o f the soft palate:
 
An injury of youth, J Fam Pract 32:3 16, 1991
 

17.	 Cogbill TH, Moore EE, Meissner M, et al: The spec trum of 
blunt injury to the car otid arte ry: A mul tice nter perspe ctive. 
J Trauma 37:473, 1994 

18.	 Alpers BJ, Berry RG, Paddison RM : Anatomical stud ies o f
 
the circle of Willis in norm al bra in , Arch Neural Psvchiat
 
81:409, 1959
 

19.	 Crawford BS: The man agement of perforat ing wounds of 
the palate, Br J Plast Surg 23:262, 1970 

20.	 Goldberg HI, Grossman RI, Gom ori J M, et al: Cervica l 
internal carotid artery dissecting hemorrhage : Diagno sis 
using MR. Radiology 158:157, 1986 

2 1.	 Davis JW, Holbrook TL, Hoyt DB , er al: Bl unt carotid 
artery dissection: Incidence. associated inj uries, screening, 
and treatment. J Trauma 30 :15 14, 1990 

22.	 Martin RF, Eldrup-Jorgensen J, Clark DE. et al : Blunt 
trauma to the carotid art eries, J Vasc 511 rg 14:789 , 199 1 

543 


