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Tumors developing from the sympathetic nervous system include the sympatho-

gonioma, sympathoblastoma, ganglioneuroma, and the paraganglioma. These tumors 

grow from various parts of the body. Some arise in the adrenal gland, but others 

grow from the sympathetic tissue anywhere along the retroperitoneal, retropleural, 

or cervical spaces. 
In this paper, the following case of the ganglioneuroma with some areas of 

neuroblastoma situated in the retroperitoneal space is reported. 

CASE REPORT 

E. T., a 24-month-old female infant, was admitted to surgical clinic of our 

Hospital on Apr. 15, 1957, complaining of meteorism. 

The abnormal distension of the abdomen was noticed already since she was 

born, and it became progressive！）・ largercla:; after day. On admission it was huge 
and more remarkable in the right flank. No abdominal pain, nausea, vomiting 

and jaundice had been complained. Stools had been normal in color and frequency. 

Just before the admission there appeared pollakisuria, without haematuria and any 

other urinar~’ぉymptoms.

The family history revealed the evidence of asthma and apoplexy. 

PHYSICAL EXA::¥lIN i¥. TION : Examination revealed a moderately nourished 
obese infant and did not appear acutely ill. The temperature was normal, the 

pulse rate was 128 per minute, and the respiratory rate was 23 per minute. The 

blood pressure wa只 118/72mmHg. No enlargement of lymph nodules. Neither 

swellings nor deformities were found in the skull and extremities. Exophthalmus, 
ecchymosis or edema of eyelids were not proved. The heart was normal in size 

and rhythm. No murmurs were heard. The lungs were normal by percussion 

and auscultation. 

Positive ph＿，.日icalfindings were limited to the abdomen. A di百useand striking 

distension of the abdomen was observed especially in the mesogastrium. The 

dilated veins of the abdominal wall ran from the right flank to the right 
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inguinal region, but not forming caput medusae. Peristalsis was active but not 

violent. 

On palpation, the abdominal wall was soft, and neither signs of peritonitis nor 

ascites were recognizable. In the right flank, there was a tumor having following 

characteristics : as large as child’s head in size, with smooth surface, firm elastic 
-Mnsistency, clear borders and no tenderness. The mass extended upward to the 

right costal margin, medially to approximately 2 cm right from the midline and 

・ downward to the anterior superior iliac spine. The borders were marked as the 

’Fig. 1. The tumor could be grasped bimanually， 戸－－-

・but showed no町ncronousmovement with respira- f 

"tion, nor could be movable passively. The sharp 

and soft edge of the liver was palpable at about 

5 cm under the right costal margin at the mam-

inillary line. The surface of it was smooth and 

there was no tenderness. 

On percussion of the abdomen, the area cover-

ing the tumor was dull and the other parts tym-

・panitic. Similarly, the right side in the back was 

entirely dull. 

Pelvic and rectal examinations revealed no 

abnormalities. Normal brown stool was present in 

the rectum. 

The urine was yellow, alkaline in reaction, 

with a speci白cgravity of 1.020. Numerous red 

blood cells and coli bacilli were found in the uri-

nary sediment. Albumin and urobilinogen was 

pre田ntin urine. 

Fig・. 1. Preoperative photograph of 
abdomen with diffuse and striking 
Jistension. l'larkings on the skin 
show outline of the tumor. 

The hemoglobin content in blood was 76%. The red blood cell count was 5.2 

millions. The white blood cell count was 5,200, with a differential count of 71% 

polymorphonuclear leucocytcs, 24% lymphocytes, 4% eosinophils and 1 % monocytes. 

The bleeding time was 2 min. 15 sec. Occult blood test of feces was negative. 

The examination of hepatic function revealed the positive result in the cobalt 

reaction, and the other serum turbidity tests were negative. 

ROENTGENOLOGIC EXAMINATION : On the plain film study, the borders 

of the tumor were clear as the Fig. 2. Neither calcification nor abnormally opaque 

and radiolucent areas were noted in the ma田．

Barium enema showed no intrinsic abnormality of the large bowel, but the 

hepatic ftexura was displaced medially, and the ascending colon was compressed by 

the tumor (Fig. 2). 

Excretory p~·elography was performed, b）’means of intravenous injection of 

Urografin (SCHERING A. G.). The pyelogram showed the lateral and upward 

displacement of the ri計1tkidney by the tumor. The renal outline has been main-

tained. In addition to those白ndings,there was abnormal pyelocalyceal pattern of 



A CASE OF GANGLIONEUROBLASTOMA 257 

the right kidney, i e caliectasis and py-

electasis, indicating the hydronephrosis 

which had been occurred b；，’ corn pression 

to the right ureter (Fig. 3). On the left 

side, the normal shadows of the renal pel-

vis and ureter were appeared. By double 

printing of photograph 2 and 3, we co-

uld understand the relationβhip of tu-

mor, kidney and colon, more clearly 

(Fig. 4). 

Extrarenal retroperitoneal tumor, such 

as ganglioneuroma, liporna, or teratorna 

was considered as the preoperative diag-

nos1s. 

OPERATION : The operative proce-

dure was carried out on Apr. 20, 1957, 

under drop ether anesthesia. An anterior 

Fig, 3. Intravenous pyelogram shows 
upward displacement of right kidney. 
Caliectasis and pyelectasis are noticeable. 

Fig. 2. Barium enema before operation. 
Film markings.show the border of tumor. 
Neither calcification nor radiolucent areas 
noted in tumor. 

Fig. 4. Double printing of Fig. 2 and 
Fig. 3, shows the relationship of tumor, 
kidney and colon. 

right-angled incision was made, an extraperitoneal approach being used. Medial 

retraction of the ascending colon disclosed a huge tumor situated in retroperitoneum. 

The tumor was as large as a child’s head in size, spherical in shape, reddish-white, 
nodular or partially・smooth,firm elastic, scanty in blood ＇’.cs叩 lson the surface and 
encapsulated by a fibrous thick membrane. Over the tumor, the inferior vena cava 

and the right ureter passed, and the；，’were adherent fit・mlyto the mass. Therefore, 
the bleeding from the inferior vena cava and its branches occurred many times 
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when the vessel was separated from the tumor. The right kidney was displaced 

upward, compressed strikingly, and situated between the liver and the tumor. The 

tumor arose from the right lumbar s~·mpathetic chain and at the site of origin it 

twined around the vertebra and the abdominal aorta, adhering to them. Further-

more it was partiall;v・ buried in the right ilio-pSoas muscle. Because of this anato-

mica! complexity, a bit of mass remained unremoved at its bottom in spite of 

careful attempt for the complete removal. The abdomen was closed without 

drainage (Fig. 5). 

During the operation, at times the patient became serious, but she withstood 
the procedure well by the appropriate blood transfusion sometimes given directly 
into the vena cava, oxygen inhalation and administration of the cardiant. 

The patient’s postoperative course was uneventful, ancl she was discharged of 
her 16th hospital day (Fig. 6). Now five months after the operation, no sign of 

recurrence is observable . 

..... 

,,ur.o"'if内｝

m .1r:i.; 

／ 

／＼ 
Fig. 5. Schematic illustration of the tumor 
situated in the right retroperitoneal space. 
The colon was retracted to the left, the 
huge tumor was exposed. 

関説

Fig. 6. Anterior right-angled wound two 
weeks after operation. 

PATHOLOGICAL EXAMINATION : Macroscopic findings : The specimen 
was a mass of tissue weighing 700 gm and measuring 14×11×10 cm. The exter-

nal surface had a ~rellowish-red color, and was nodular and partiallγsmooth. The 
mass was parenchymatous tumor having firm elastic consistenc.）’（Fig. 7). The cut 

surface of the tumor was reddish-white, and showed the appearance of fibrous or 

connective tissue without showing necrosis and hemorrhage (Fig. 8). 

Microscopic findings : The histological specimens taken from the several parts 

of the tumor were provided to stain with usual haematm汀lin-eosinstaining and 

special method such as BrELs口IOWSKY’日silverimp1・egnating,EHRLICH’s acid hematoxy-
lin, and v AN GrnsoN’s acid fuchsin method. 

In the hematoxylin-eosin preparation, the tumor cells showed marked variation 
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Fig. 7. Anterior view of gross specimen. 
Fig. 8. Appearance of the specimen after hemisection. Note the parenchymatous tissue. 

’ぷ PPI ’＇l•\

in size, shape, and intensity of shining. The cellular components of the tumor 

consiste:i of sympatho;;onia, sympithoblast, and ganglion cell. The small round 

dark cells resembling lymphocytes were considered句 bethe sympathogonia. The 

sympathoblast was characterized by the size which was two or three times as large 

as the former, and the round shape. The cell nuclei had a spherical contour, and 

a moderate amount of chromatin. The nucleoli were seen. The cytoplasms were 

scanty, clear and poorly stained. The main cell components were the differentiated 

ganglion cells. They were larger, oval or irregular in shape, with 1, 2 or 

more elongated cytoplasmic processes. Above mentioned three kinds of cells were 

arranged irregular！~· . Rosette or pseudorosette formation w出 notproved (Fig. 9). 

Observing the silver stained preparation, we recogniz€d a number of nerve 
負hersrunning in every direction. In addition, the Schwann cells were noticeable 

in the fibrous stroma. Intercellular neurofibrils forming a tine network also could 

be seen (Fig. 10, 11, 12). 

In the acid-hematoxylin staining preparation, non-myelinated bundles of nerve 

白herswere identified, in which only a few myclinated nerve fibers were found 

(Fig. 13). 
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Fig. 9. Showing large ganglion cells, small round dark sympathogonia, and round poorly 
stained sympathoblast. Hematoxylin・eosinstain, Leftぐx70),Right (x280). 
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Fig. 10. Large amount of argentaffin nerve fiber・s.BrELscaows:s:v・s stain （×70). 
Fig. 11. Typical ganglion cell. Schwann cells are also seen. BrnLscaowsK¥ .. S stain （×280). 

Fig. 12. Showing a number of sympathoblasts and intercellular neurofibrils. BIBLscttowsxv・s 
stain ( x 280). 

Fig. 13. A few myelinated nerve fibers are seen. EaRL!CR’s stain （×280). 

By the v AN GrnsoN's acid f uchsin method, it was confirmed that the interstitial 

components were not collagen fibers but nerve elements. 

Histopathological diagnosis was a ganglioneuroblastoma. 

DISCUSSION 

The occurrence of tumor from the sympathetic nervous system is relatively 

rare comparing with other neurogenic growth. About 60 cases have been reported 

in Japan by KoJIMA. and other workers, since the first report of sympathogonioma 

was described by FuJIY03HI in 1909. In foreign literatures, the first description of 

ganglioneuroma was published in 1870 by LORETZ, who reported a case of an 

encapsulated growth containing wellformed unipolar nerve cells and non-medullated 

nerve fibers. Since his description, the cases of tumors which include neuroblastoma, 

ganglioneuroma, and paraganglioma have been reported. The total ca日eswhich we 

find in the literatures are over 300 cases. 

PATHOLOGY : The tumor of the sympathetic nervous system is classified 
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on the basis of histogenesis as F'ig. 14 by HERXHEIMER, LANDAN and Em日ー

CHOWSKY. 

Fig. 14. 
ノヌSympathoblast－一一一一一一歩 Sympatheticganglion cell 
ノ（Sympathoblastoma) (Ganglioneuroma) 

Sympathogonia ・く
(Sympathogonioma) ", 

"Pheochromoblastー←一一一＇＞－ Pheochromocyte 
(Pheochromoblastoma) (Pheochromocytoma) 

As ANDERSON〔lescribes,the most immature cell forms, the precursors of the 
other types, are the s3アmpathogonia,which di仔erentiateinto sympathoblasts and 
pheochromoblasts. The sympathoblasts mature as ganglion cells, whereas the 

pheochromoblasts develop into pheochromocytes. 

Tumors composed of the immature cells are called sympathogonioma, 

sympathoblasもoma,and pheochromoblastoma, respectively. Particularly, en bloc 
sympathogonioma and sympathoblastoma, the term of neuroblastoma is used. Tu-
mors composed of the mature cells are ganglioneuroma and pheochromocytoma. 
When a tumor. is composed of both the immature and mature cells, it is desig-

nated as a ganglioneuroblastomll, neuroblastom'l-ganglineuroma, neuroblastoma 
differentiating into ganglioneurom主， wellor less well differentiated ganglioneuroma, 

ganglioneurom主 withsome are:ts of neuroblastoma, and etc. Our case was a gan-
glioneuroblstom丸 Thech:tracter of e:i.ch cell was described already in the part 
of c:tse report. The det'lil of pheo~hromocytoma is not mentioned in this paper. 

SITES OF ORIGIN : Sympathetic nerve tissue and adrenal medulla have the 
s:tme origin from ectoderm in embryonic development. Therefore, the tumors grow 

in about the same fre司uencyin the adrenal gland, the abdominal and the tho-
racic sympathetic chain. We obtained ’the following statistics from a review of the 

literatures reporte:l by SuzuE and the others in Japan : adrenal medulla origin; 

8 cases, ab:lominal sympathetic chain origin ; 2 cases, thoracic sympathetic chain 
origin ; 5 cases. A case in this pap己rarose from the right lumbar sympathetic 

chain. 

AGE AND SEX : The majority of neuroblastomas reported by SAKAI and 

the others occurred before the age of four years. LEwrs and GEscHICKTER 
reported that slightly less than half of the forty neuroblastomas occurred in the 

children under three years of age, only five of the patients were over fifteen years 
old. 

Ganglioneuroma may occur in either child or adult, but is more frequent in 
the latter. PACK and TABAH reported that ganglioneuromas may appear during 

early childhood, but the majority of cases do not appear until slight］~· later in life. 
Recently, SHIMADA has reported a case of retroperitoneal ganglioneuroma occurred 
in a 67-year-old man. There is no日expredilection for neuroblastoma or ganglion-
euroma. Our case was a 22-month-old female infant. 

CLINICAL FINDINGS : Ncuroblastoma is rapidly growing, highly malignant 
tumor, and as above mentioned, it occurrs almost exclusively in infants and young 
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children. In this age, Wilms tumor and teratoma must be differentiated. 

Ganglioneuroma is slowly growing, benign tumor. It produces symptoms, as 

CHRISTOPHER describes, only by pressure and pressence of a tumor. 

SUMMARY 

A case of ganglioneuroblastoma arising from the right lumbar sympathetic 

chain is prc.sented along with a brief review of the literature pertaining to this 

rare tumor. 

Tumor of the sympathetic nervous system is described mainly from the patho-

logical point of view. 

In closing, we wish to thank Assist. Prof. Ch. KrnuRA, M. D. of our clinic and Assist. Prof. 
T. NrnmzuKA, M. D. of department of pathology for their valuable advice to this report. We are 

, also indebted to Dr. R. INOUE and Dr. T. SarTo for their helpful suggestion in the preparation 
・ of this paper. 
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交感神経系の腫場

Ganglioneuroblastomaの1例
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2才の女児，腹部屋振を主訴として入院した．右側 交感神経系より発生する腫疹につき病理組織p 発生

腹部に小児頭大の腫療を触知しp レ線的に腎外性後腹 頻度p 部位p 年令等について考察を行った結果p 我々

膜腹疹である事を確めた．麗疹の別出手術を行い，こ の症例は Ganglioneuroblastomaと名附けられるも
の麗蕩は右側腰部交感神経索より発生せるものである のであった．

事が判明した．

脊髄損傷麻庫尿路炎にみた菌交代症

慶応義塾大学医学部整形外科学教室（指導：岩原寅猪教授）

武 田 智

〔原稿受付：昭和32年10月11日〉

SPONTANEOUS OCCURENCE OF NEW BACTERIAL 

INFECTIONS IN THE COURSE OF TREATMENT FOR 

PARALYTIC CYSTITIS ON THE LESION OF SPINAL 

CORD 

by 

SATORU TAKEDA 

Department of Orthopaedic Surgery School of Medicine, Keio University 
(Director: Prof. Dr. ToRAI lwAEIARA) 

A male patient, age of 20, was admitted in our clinic on the compre岱ious
fracture of the seventh thoracic vertebra with the lesion of spinal cord caused by 
falling over precipice. He was treated of c:y悦 itisdue to bacterium colli that occured 
出 complicationafter ・his hospitalization by frequent administration of mycillin, 
streptomycin, chloromycetin, terramycin, aureomycin and collimycin, where upon, 
candida was detected in his urine and he still had active cystitis. 
The treatment of inflamation of the paralytic bladder due句 thelesion of the 
spinal cord with antibiotic preparations is seemed to be no more than that of the 
symptome. What is important is to obtain an ideal automatism of the paralytic 
bladder. 


