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INTRODUCTION 

For more than a century, the obst·etrieian and 

surgeon alike have been confronted with the perplex­

ing problem of the safest course to follow, for both 

mother and infant, when appendicitis presents itself 

as a complication •f pregnancy. Appendicitis gained 

recognition as a c•mplication of pregnancy during 

much the same peri•d in which appendicitis, per�, 

was recognized as a clinical entity. However, when 

pregnancy co-exists with this disease, the hazards 

are greatly inerea•ed due to anatomic and physiologic 

changes brought abeut by the pregnant state. These 

different relationships will be discussed later. 

The need for quick, decisive action is mandatory 

in this condition. Early writings on the subject 

emphasize this point, and yet the problem has been 

complicated by two viewpoints, viz., that of the 

surgeon who, in essence, says, "A human life is at 

stake and operation must be performed immediately 

to save that life irregardless of the presence of the 

fetus", and the viewpoint of the obstetrician, who 

says, "If we operate we may save the life of the mother 

but in doing so we jeopardize the life of the infant. 

If we wait, Nature's defenses may halt the disease". 

(1)



But one cannot adopt either of these policies without 

hazard, for the surgeon who operates to save the life 

of the mother , thus jeopardizing that of the infant, 

may find that his operative interference has started 

the process of labor and his patient may die because 

of a diffuse peritonitis brought about by the uterine 

activity. On the other hand, the obstetrician who 

chooses to "wait and watch" may find that his delay has 

allowed the process to go too far with a similar out-

come. 

HISTORY 

The disease which we now know as appendicitis 

was first mentioned in the literature by Heister(l) , 

in 1711, in his "Medical , Chirurgical and Anatomic 

Cases and Observati ons" i n which he described an ab­

scess of the appendix found at autopsy. Appendicitis 

in pregnancy was f i rst recorded in 1759 by Mestivier(2), 

who described an a ppendi ceal abscess found at autopsy 

in a woman eight months pregnant, the disease having 

been caused by a ne edle in the lumen of the organ. 

Hancock(3) , ir 1848, reported the first case of 

appendiceal abscess with survival of the mother . Abortion 

occurred four days following onset of symptoms and the 

premature infant e~pired after twenty-four hours. Four -

teen days after orset of symptoms, the abscess was 

incised and the mother recovered, although convalescence 

(2) 



was quite stormy. 

Fitz(4) , in 1886 , defined appendicitis and anal­

yzed 257 cases of perforative appendicitis. Kelly(5) 

states that "to Thomas G. Morton, of Philadelphia, 

belongs the credit f or the first successful removal of 

the appendix, deliberately undertaken" . This occurred 

on April 27, 1887. 

Wiggin(6), 1892, was the first to report a case 

in which the diagnosis of appendicitis complicating 

pregnancy was made and operation advised. Friends of 

the patient refused operation and the patient died. 

Autopsy proved the iiagnosis to have been correct. 

Munde(7), 1894, reported a case of appendicitis 

complicating, pregnancy at the eighth month . The patient 

aborted seven days after the onset of symptoms and was 

operated thirteen days later. The patient recovered, 

thus giving us the first recorded instance in which 

diagnosis was correctly made, operation performed and 

the patient recovered. 

THE ALTERED RELATIONS IN THE PREGNANT ABDOMEN 

As gestation progresses , the enlarging uterus 

greatly changes the relations of the abdominal viseera. 

Baer, Reis and Arens(8), at Michael Reese Hospital , 

made an exhaustive study of seventy-eight patients . 

(3) 



This was a select group in that each was found clinic­

ally to have a normal appendix and normal pregnancy. 

There was no history -of appendicitis nor was there 

roentgenographic e v idence of pathosis of the appendix. 

The patients were examined at regular intervals from 

the second month o f pregnancy until the tenth post­

partum day. Barium meal was given eighteen hours 

before X-ray and f l ouroscopy was done. Examination 

was carried out in both t he u pright and the dorsal 

positions. The aut hors s tudied the relationships of 

the base of the apr endix and the caput coli to fixed 

anatomical structures which are easily recognizable 

on X-ray. The bas e of the appendix was measured in 

relation to the il i ac crests, the iliopectineal line 

at its sacral termi .na tion , or the symphysis pubis 

rather than to McBurney' s point which varies as preg­

nancy progresses. The measurements were recorded in 

fingerbreadths. 

The iliac cres t averaged five fingers above, and 

the symphysis pubis five fingers below the iliopectineal 

line. Clinically, McBurney's point lies on a line 

fro m the right anterior superior iliac spine to the 

umbilicus, two i n ch es me dial to the spine. Roentgeno­

graphically, the base of the appendix will be found 

(4) 



one to two inches medial to McBurney ' s point . In 

summary , the authors found that the base of the ap ­

pendix ascended from two fingerbreadths above the ilio-

pectineal line (~cBurney ' s point) at the end of the 

second month, to an average of two fingerbreadths above 

the iliac crest at the end of the eighth month , and that 

within ten days following delivery , the base of the 

appendix had retur~ed to the same level from which it 

had started at the end o~ the second month. X-ray 

and flouroscopy also revealed that the appendiceal 

relationships further varied in that the organ was 

shown to undergo axial rotation in a counterclockwise 

direction so that by the end of the eighth month , it 

curved upward and ran vertically in 80% of the subjects 

studied . The apperdix then , in the second triwester , 

is pushed out of tl: e pelvis and becomes an abdominal 

organ(9) . 

In the nonpregnant abdomen , various barriers to 

the extension of the disease are present . These include 

loops of intestine which become involved by the disease 

process and become ~atted together by adhesions , thus 

walling-off the active inflammation . A further barrier 

to extension of the process is the omentum which , in 

the non- pregnant ablomen , hangs in apron - like fashion , 

(5) 



and, depending on t ''le level to which it descends , helps 

to li.mi t :.he ext'ension of the pathosis by "wrapping" 

itself around the involved area. However , the enlarg­

ing uterus is gra~ually lifting the mass of intestines 

and the omentum out of .. .,he pelvis as gestation progresses 

until , by the end of the first trimester, these natural 

defense barriers a re losing their effectiveness, and , 

as gestation progresses, the danger of di f fuse , gen­

eralized peritonitis becomes greater(lO) . 

With the loss of these natural barriers, the en­

larging uterus b ecome s more and more exposed to the 

active disease and after the third month of pregnancy 

the ut e rine wall forms the medial wall of the abscess 

cavity in those cases which go ~n to suppuration(ll) . 

It can easi i y be i~agined, then, that any movement of 

the uterus , whether it be due to changes in the positi on 

of the mother, fetal movements , or contractions of the 

uterus, could conceivably cause breaking- down of the 

protective adhesions and sub sequent spread of infective 

material from the ibscess cavity to the uninvolved 

portions of the peritoneum(9) . 

Lobhardt (30) felt that the congestion in the 

pelvis and in the abdominal viscera which was due to 

preg..Dancy relieved the chronic inflammation which so 

(6) 



often exists. Pac.dock states , 11 That this "theory is 

erroneous is nroved by the fact that most of our cases 

had previous attacks , ar.d that the pregnancy , instead 

of decreasing suer inflammation, increases it" . :Maes (9) 

also supports the latter view, adding that the vascular­

ity and lymphatic dilatation caused by pregnancy pre­

dispose to phlebitis and thrombosis , and that morbid­

ity and mortality are ircreased because of the lessened 

resistence to infections and toxernic processes in the 

pregnant woman. 

Various authors(9)(12) feel that constipation, 

which is so commor.ly associated with -oregnancy, also 

increases the liability for excitation of the latent 

disease in those vho have had previous recurrent attacks . 

Maes, in his 'J reviously mentioned paper, points 

out that recurrent appendicitis is unfavorably influenced 

by menstruation ar.d feels that the menstrual cycle, even 

though supnressed durine pregna.Jicy , continues to exert 

its effect on the appendiceal disease . 

It must be remembered, too, that an enlarging 

uterus can break up adhcsions caused by a previously 

inflamed appendix(lO) , and that occasionally adhesions 

are present which bind the appendix to the uterus 

and/ or its appendt ... 6es (12). 

(7) 



INCIDENCE 

Such varied reports as to the incidence of append­

icitis in pregnanc} have been given that the picture 

is obscure . Various factors influence the frequency 

with which the disease is met . Such things as eating 

habits , e conomic status , climatic conditions , etc., 

tend to control tr.e incidence , at least to some extent . 

Re ~orted incidence ranges from 0 . 17% (Baer, et al . ) 

to 2 . 5·{ as gi ven by von Ei selber3, Schmid ( 9) , and 

Paddoclc (11) . In 1902, Rosner reported twenty- two case s 

of appendicitis found in 150'J pregnancies (l3) , ';1hile in 

1903, von Oordt said that he had observed the complication 

in only 3 out of 10, 000 cases studied at the Rotterdam 

Maternity Hospital(ll) . J . B. I!urphy (31), in 1904, 

reported 2, 000 cases of appendicitis but ~oes not 

mention the complication of pregnancy. Treves(32), in 

1905, reported 1 , 000 cases of operation for appendi citis . 

Three hundred and nineteen were ••10men and six •:1ere -::ireg­

nan t . Mt. Sinai hospi t al (11) (1898- 1907 ) reported 2003 

cases of appenc.ici tis , 731 of which were females and 

nine of ·11ht ch were pre91ant . Lobenstine (14) reports 

on 30,000 cases at:. Hew York Lying- in Hospital out of 

which he found five cases of acute gangrenous append­

icitis . Norris (l:) reports 445 femal es operated for 

appendicitis and. six were pregnant , while Baldwin (11) 

(8) 



reports 1890 appendectomies ..,.,i th six pregnancies . 

Vineberg (11) fo1.md nine pregnant women out of 731 

operated. FraenlcEl(ll) reports five pregnancies in 

40 , 000 apnendectomies, while von Eiselberg(ll) found 

13 pregnancie s in 526 a,·pendectomies . Crane and 

Hussey (15) found that a-oproximately 2% of females wi th 

symptoms of appenc ici tis were pregnant . 

Babler(l3), in 1908, reviewed the literature and 

found 235 cases of appendicitis during pregnancy , labor 

and t he puer-perium, 207 of these having been during 

pregnancy. 0 f these , 103 were perforative or san­

grenous and 104 of the non- perforative type . He does 

not feel that nregnancy predisposes to appendicitis 

and calls special attention to the fact t hat 75- 7% 

of his reported cases occurred after the t hird month 

of pregnancy . 

H. H. Scbmid,14) collected 486 cases from the 

literature from 1892 to 1912, while Renvall (33) , in 

1908, reported 25 cases of his own &~d 253 collected 

from the literatur e . 

Maes(9) repor ts the highest i ncidence between 

20 and 30 years . In his series, the ages ranged from 

16 to 43 years . Of his 50 r epo rted cases, 40 were 

under t hirty years of a _;e and 15 were between 16 and 20 

(9) 



years of age . 

Twyman, Mussey and Stalker(l5) reviewed 75 cases 

of appendicitis in pregnancy at the Mayo Clinic from 

1928 to 1939 inclusive . Of these, most of the patients 

were in the thi r d decade of life , but the ages ranged 

from 17 to 40 years. The majority were in,. their f irst 

of second pregnancy . Twenty- eight of the cases yielded 

appendices ~dth acute hnflammatory changes , three of 

which were gangrenous and perforated with subsequent 

peritonitis . Forty- seven of the cases were not operated 

but the clinical course indicated acute appendicitis . 

These authors feel that 11 the incidence of appendicitis 

during pregnancy j s no greater than at any other time" . 

This vie1-1 is held by most authors, who feel the pregnancy 

does not increase the incidence of appendicitis but that 

it does increase the the hazards once it is complicated 

by it . 

1'!orton and Connell (16), in 1936, reviewed the 

literature a.1'1d found 1110 cases of' appendicitis com­

plicating pregnancy and lobor. The results of this 

review will be found in TABLE I . 

ETIOLOGY 

It is generally agreed by most authorities that 

the etiology of appendicitis in pregnancy is no 

(10) 



different than in the non- pregnant state . Primary 

atta cks are not incited by pregnanpy , but there is 

a greater liability to recur ~ent attacks at this 

time(12) . Padd.ock (ll) further states, "Another 

factor---which may figure in the etiology, an::l which 

one would tbin..~ should render the cases more frequent 

is the frequency of the association of diseased 

appendices with diseased ovaries and tubes" . 

Since a complete and detailed account of the 

etiology of this disease is not within the scope of 

this article , the reader is referred to the excellent 

presentation of tr.is subject by Sloan(l 7) . 

DIAGNOSIS 

The chief reason for delay in treatment is the 

failure to promptly diagnose the condition{ l 9) . The 

diagnosis of appendicitis in pregnancy is based on a 

careful history and physical examination just as in 

the non- pregnant . The most helpful point is always a 

history of previou.s atf; aclts(l8) . In the early months 

of pregnancy, the patient frequently relate s a class-

ical sequence of events in the progress of the disease . 

It m1,}st be remembered, however, that the percentage of 

of atypical attad:-.s of appendicitis is high at all 

times and is highe r during pregnancy because of the 

(11) 



altered relationsh:.ps in the abdomen(l8) •• Classically, 

the disease present s itself first as general ized 

abdominal pain whi 9h vri t '1in a few hours localizes 

peri - umbilically or in t he eui gastrium and finally 

localizes in the r ic;ht i l iac fossa. Along 1,-,ri th the 

development of pain, whi ch i s the most com.rnon symptom 

of the disease, the uatient becomes nauseated and 

frequently vomits, the vomiting usually not being pro­

tracted and occurri ng possibly only once or twice . 

Within a few hours the temperature may r ise t o 100° 

or 101° F. (17). T~e rise in temperature is seld om 

marked and, if so, one must strongly consider other 

abdominal conditions as causative, e . g., pyelitis, 

salp ingitis, etc . A pulse rate out of proportion to 

the fever is quite suggestive and helpful in the 

diagnosis (18 ) .. 

Examina°l,ion commonly reveals ri ght rectus rigidity 

which ear ly in the disease relases with each expi r atory 

effort, but late r remains constant. Deep tenderness 

in t he RLQ is a very f requent find~ ng as is also r ebound 

tende :ness . The f'i ndin~. of muscle ri gi dity of the whole 

lower abdomen, mor e mar l, ed on t he r ight l e ads one to 

suspect tha t t he ap9enc" ix ha s rupt ured and generalized 

peritonitis is pr e sent . Rupture r a rely occurs before 

' 12) 



twenty- four hours frx1 the onset of pain ].nt he adult 

and sudden cessation of pain 11ay indicate that rupture 

has occurred(l7) . 

The above conditions become altered to some extent 

with the Drogre ss of pregnancy . As mentioned previously, 

the appendix is pushed --1.pward and laterally so that since 

the point will be located more cephalad and laterally, 

dependin; on the 3tate of sestation (8) . In the latter 

months of pregnancy , then, the pain will be more abdom­

inaJ. than pelvic ~n location. Localized tenderness 

may be diffi cult t..o elicit because of the size of the 

uterus . Pushins up of t he cecum and appendix by the 

uterus ma;'" cause c onfus:1 on with gallbladder disease and 

-:Jepti c ulcer. In the lc.tter months of pregnancy, these 

symptoms, if of a mild nature , might be erroneously 

considered evidence of r eginning lobor (19) . 

Leultocytosis is us~ally present but need not be 

since a relative le~{openia has been noted in cases in 

which acute purulent appendicitis has been found at 

operation(15) . Amon3 the patients studies by Baier, 

et al . , the leulcocyte count ranged from 8 , 40C to 

19, 500, VJith ana average of 13 , 400 cells/cubic mm. (8) . 

Paddock(ll) aptly states, however, that 11 one always 

has to remember that a normal ure5nancy has an occasional 

(13) 



leukocytosis11
, while Zander(l8) believes that any white 

cell count below 12,000 is not significant . Of signif­

icance, however , is an increase in the polymorpho­

nuclear leulrncyte percentase of the differential count . 

The erythrocyte sedimentation rate may be raised but 

cannot be relied upon 

In ,the study of 78 patients by Baer, et al., 28 

had right- sided abdominal pain ; 17 had nausea and 16 

haa_ vomiting. Two had severe 11 indigestion11
• Twenty­

four had fever; 28 had RLQ tenderness; 15 had muscle 

spasm or rigidity, and two were distended. 

Diagnosis must not be delayed since rµpture 

usually results ir.. rapmd spread of peritoneal infecti.on 

due to decreased e f fectiveness of the natural defense 

mechanisms . Babler(l3) stat es that 11 t he mortality of 

appendicitis complicating pregnancy and the puerperium 

is the morta.li ty of delay", while M:u:nde (20) thinl{.s 

"that the numerous instances of appendicitis with and 

without supperation, occurring during pregnancy and 

labor--- should induce us to watch for t his accident at 

those times quite as much as on other occasions, and 

to treat the disease entirely regardless of the existence 

of pregnancy 11
• 

Diagnosis is often ~ade difficult, especially in 
(14) 



the latter months of pre;nancy , by. the enlarged uterus, 

and the change in organ relations . Muscle ri3idity 

becomes more mar~ed as ~he uterus enlarges and the 

abdominal muscles are 'TI.ore and more put on , .. he stretch . 

The question ofter.. arises whether the pain is due to 

the onset of labor or to cuases outside of the uterus , 

but any tendency for referred pain to the RLQ, or elicit­

ing of any pain or tenderness in this region must be 

given special wei5ht(21; . Mild attacks are often 

:ni sdi a.;no sed and LcGehee feels that II the history of 

previous attacks coupled with a careful analysis of the 

clinical signs anc. symptoms and laboratory data, as a 

total white and differential count , offers the best 

safeguard against diagnos ... ic error1{19) . 

DIFFERENTIAL DIAGNOSIS 

1 . Pyelitis an the ri 3ht side may be mistaken for 

appendicitis and this is one- of vhe most important 

diseases to be differentiated since it is rather freq­

uent in pregnancy and six times more frequent on the 

ri ght side simply because the pregnant uterus normally 

rotate s to the ri :;ht and compresses the ureter at the 

point where it crosse s the pelvic brim( l 8,19). Thi s 

can usually be differentiated from appendicitis by the 

presence of lumbar pain, frequency , pyuria, daily chill 

(15) 



followed By fever, costovertebral ansle tenderness and 

tenderness along the course of the ureter, and by the 

absence of right rectus rigidity and point tenderness(13) . 

The temperature may be high (104-1 05°F.) while a t the 

same time the pulse may be low(lO) . In t~pical case s 

of appendicitis the se r uence of events is pain, fver and 

chills, while in pyelitis it t ypi cally is chills, fever 

and pain, but too much reliance must not be placed on 

cases since wide deviations are possible . In pyeli tis, 

the urine is turbid and contains pus and mi cro-organisms . 

The colon bicillus is the most common arganism in both 

conditions and it must ~e remembered that t~e pregnant 

female with pyelitis can also develop appendicitis , 

while the converse is also true, but if in doubt, 

operate for appencicitis . However, the laboratory 

and/or cystoscopy can usually settle t he question(l8,19) . 

2. Ectopic gestation and rupture is c'1.aracterized 

by pain whi "h is nore paraxysrnal and. severe in nature. 

Ri gidity and tenderness over 1.cBurney ' s point is not 

marked . The temuerature ,nay be hi :h but may be sub­

nor.ual at the onset . There is usually an intermittent 

bloody flow from t he vagina and. bimanual examination 

generally r eveals a mass in the adnexa (10). Moving of 

the cervix is usually very painful, this bming a fairly 

(16) 



characteristic sign of irritation of t he tubes . The 

shock- like picture which is commonly seen in ruptured 

ectopic gestation becomes "progressively more profound, 

the pulse becomes rapid and thready, t h e blood pressure 

falls alarmingly, the lips and mucous membranes show a 

striking pallor, and tl:e blood count is characteristic 

of an acu-be and severe secondary anemia" (22) . 

3 . Acute salpingitis may be mistaken for appendicitis. 

Crossen and Crossen state , 11 In appendicitis the pain is 

mo re likely to start as a general abdominal pain , the 

point of greatest tenderness and the inflanunatory mass , 

if there is one, being in the appendix region instead of 

in the tubal region. In appendicitis also there is 

frequently a history. of stomach or bowel disturbance 

preceding or associated with the attack of pain, while 

in salpingitis there is usu.ally a ·history of uterine 

disturbance---dysmenorrhea, prolonged menstruation, 

vaginal discharge , and other indications of a previous 

or coincident uterine disease. In some patients both 

structures are involved". Frequently the patient will 

have pain radiating do,vn the thigh and a hi story of 

gonorrheal infection may be obtained. Differentiation 

is often impossible if the appendix is adherent to the 

right adnexa(lO) . Bilateral or right-sided salpingitis 

(17) 



is sometimes diff .. cult to exclude, especially later in 

pre3nancy when binanual examination is less conclusive 

because the adnexq,e cease tobe in reach of the examin­

ing fingers . The fever is usually higher in salping­

itis and exace rbations of the pre - existent disease are 

more li~ely to occur after delivery than during gest­

ation(l8) . 

4 . Ovarian cyst wi th a twisted pedicle must be consid­

ered as a possibility but here the pain is paroxysmal , 

severe and often out of proport ion to the constitutional 

symptoms(lO) . It must be remembered t hat subserous 

fibroids can at times be attached to the uterus by only 

a thin pedicle and here again :.he tumor may undergo 

torsion with r esultant twisting of the pedicle . Even 

the uterus itself nay undergo torsion(l8). 

5. Cholelithiasis and cholecystitis an~ diseases of 

the liver and fall")ladder must also be excluded. In 

the second half of pregnancy the points of tenderness 

in appendiceal and gallbladder disease become close 

together since the appenaix is pushed upward. This 

may render diagnos5s diffi cult at times. Paddock 

says, 11 I cterus is usually absent; however, we may have 
II 

a septic icterus iL severe cases of appendicitis{ll) . 

Cholecysti tis with or without stones ca...-ri usually be 

(18) 



differentiated from appendicitis by the combination of 

the location of t~e nain and its tendency to radiate 

to the back and shoulder and a history of urevious 

attacks . A patient with biliary tract disease is more 

likely to be a more ser iously ill patient at the onset 

of the attacl{ than a person with appendicitis would 

be(l8) . 

6. Perforated ueptic ulcer can usually be ruled out 

on the basis of a history of epigastric distress , food 

intoleraches, etc . 

7. Intestinal obstruction. 

8 . Mesenteric thro:nbosis. 

9. Renal pathology (other than infectious, which we 

previously discussed) can usually be differentiated · 

easily on the basis of history, physical examination 

and labor atory findings . Renal colic may be related 

to obstruction, but t his is not necessarily true . 

Typically , the att~cks come on suddenly with seve r e pain 

in the tt lcidney reg:.. on 11 and from there it radiates 

dovmward to the groin , vulva and the anterior surface 

of the thigh. Les'3 often , t he pain will follow the 

course of the ureter to the vulva. Sometimes the pain 

will travel down the leg, even as far as the ankle . 

The pain is usually severe and nausea without vomiting 

(19) 



is almost the rule. The patient may be aonstipated 

or distended with the attack . The duration of the attacks 

is usually 4 to 12 hours but may last only minuces or 

several days . Hematuria is present in 58. 1% and sand, 

gravel or small stones are passed in 32. 3%. Bladder 

symptoms of freque~1cy, ursency and burning are frequently 

seen. 

In hydronephrosis, the urimary symrytoms are pain 

and tumor . Pain is the ~ost characteristi c symptom 

but may be absent . It is usually colicky and recurrent, 

is usually in the loin, and may radiate along the course 

of t he ureter. 

10. Incarcerated inguinal hernia. 

11. Threatened abortion. 

12. Vomiting of pregnancy and gastro- enteritis . 

13. Abdominal malignancy . 

Most of the conditions such as intestinal obstruction 

mesenteric thrombcsis, extra- uterine pregnancy, torsion 

of ovarian cysts, uterire fibroids or even the uterus 

are surgical states , mostof them very urgent, and if 

the abdomen is opened, so much the better, even if the 

original diagnosis did happen to be incorrect(18) . 

PROG:rosrs 

Appendicitis is a dangerous disease, especially 

(20) 



in the pregnant wo.nan , and the fine.l outcome of c.he 

disease depends to no small de3ree upon the sagacity and 

clinical judgment of the phy sician and the haste with 

which he institutes treat~ent . The maternal mortality 

is directly proportional to the stage of ges tation and 

the severity of the disease(l0 , 19) . McGehee believe s 

that the high fetal mortality , which is due 1_;artly to 

prematurity Gnd partly to toxemia may be di scoup.ted, 

for it is largely inevitable (l9) . HcDonald (23) says , 

11 It is the disease itself, the fever and toxemia that 

go •·:i th it, Lhe ge.stro - intestinal disturbances, the 

reflex peritoneal lrritation and the direct extension 

of the infec'.ltion t •1.at are the factors res-oonsible for 

for abotion a..tld premature labor and not the operative 

act itself". Women abort because they are dying and do 

not die because they have aborted(9,19) . McGehee feels 

that if operated e~rly, the chances are good that the 

pregnancy sill so )n und:sturbed but that the chances 

of a happy outcrnae are decreased if the surgeon delays 

until operation _is no t ID'.lch more than a gesture of 

despair. Cos3rove(24) at;rees with the above views 

and feels that t 11e safety of the mother, in either the 

acute or chronic disease, is best assured by early and 

immediate removal of the appendix and non- interruption 
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of the pregnancy aDd believes that such action will 

eliminate many complications and sequellae . Although 

abortion is not the pri~ary event responsible for 

maternal death, it is a frequent sequella and the 

mortality is highest among those who abort while the 

most common cause of death is diffuse peritonitis (25) . 

Abortion or labor durin6 , or immediately after, an 

acute attack tremendously increases the risks , for the 

raw uterine cavi t~r and the gaping, thrombosed sinuses 

furnish ideal channels for the spread of micro - organisms 

so that po st- abortal or post- partal infection is a very 

serious possibility (9) . Babler(l3) , in his report on 

207 cases , states that delay until perforation results 

in an infant mortality of 66% and a maternal mortality 

of 48. 5%. Of the 207 cases , 103 were perforated. Of 

thesel03 , operation was performed in 89. Thirty - three 

aborted before , and 37 after operation. Thirty- six 

mothers died. Of the 14 treated medically , all died 

(10 aborted and in 4 the infant died in utero-- a parent 

mortality of 100% and an infant mortality of 75%) . Of 

the 104 non- perforative cases , 50 patients were operated. 

Seven of these aborted and one mother died. Of the 

fif t y- four not operated, 6 aborted and four mothers 

died. 
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Cooke states that the mortality to the mother is 

about 50% in abscess cases \~1ich occur in the latter 

months of pregnancy which are operated and nearly loo% 

in similar cases not ope~ated. When generalized 

suppurative peritonitis already exists at the time 

of operation, the prognosis is almost hopeless . Abovtion 

or premature delivery occurs in about 80% of the acute 

gangrenous , perforative, and abscess cases(lO) . 

Fegtly(26) states that in general , only 50% will 

terminate with a living child , 10_% will result fatally 

for the mother, 40% will result in interruption of the 

pregnancy sooner or later, and although to be avoided 

if possible, 30% will require drainage . 

Goedecke(27) reports on 16 pregnant women who had 

had previous attacks of appendicitis . Of these , 5 went 

through pregnancy and the puerperium with no trouble , 

while 11 had recurrent attac}rn during pregnancy . 

Findley(l2) reports 15 cases. Of these , 14 had 

had previoua: at tacks . Six patients , who had only mild 

attacks , recovere1 without interruption of the pregnancy. 

Ten patients had severe attaclrn and, of these , seven 

recovered and three died. In one of t he fatal cases, 

the patient was not operated. Of the 15 cases , 9 were 

dur-'.Lng pregnancy , one during labor, and 5 during the 
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puerperium. The 5 whic11. occurred during the puer-perium 

were unusually se11ere . Of the three deaths , two died 

of septic peri t onitis and one of bronchopneumonia. The 

majority of the cases occurred in the early months of 

pregnancy . 

Paddock (ll) nas co~piled t~e following statistics 

of other investigators: 

Maternal Mortali t;y 

Rosmer----------- -59% 

Seaton-~--------- -50% 

.brahams- - - -- - - - - -53 % 

Infant Mortali t;y 

.brahams--Close to 100%. 

Occasional case goes 

full term • 

Twyman, et al . , in their report on 75 cases at the - -
Mayo Clinic from 1928 to 1939, inclusive , give the 

following data: 

l . The majority were in their first or second pregnancy . 

2 . Twenty - eight acute cases, three of these perforative 

and vvi th peritonitis . In these three perforati ve 

cases , open drainage was employed. In two of these 

( one in the first and one in the third trirne ster) , 

the course of pregnancy was tLYleventful and resulted 

in normal delivery at term. In the third case , 

abor tion occurr ed on the 18th post-operative day 

and the patient recovered after a stormy conval-

escence . 
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3 . In 47 the clinical course indicated acute appendic­

itis. 

4 . In all cases i n which appendectomy was performed, 

the pregnancy was undisturbed. 

Zander(l8 ) states that in a surprising number of 

cases, labor is not precipitated by operation, even 

fairly near term. 

Marbury(28 ) reports on 34 cases in which appendic­

itis occurred during the last trimester. The maternal 

mortality for this series was 26.4%. 

McDonald(29) reports t he mortality for the intra­

appendiceal disease as 0 . 71%, for abscess 23 . 5%, and 

for peritonitis 30%. 

The incidence of abortion and premature labor is 

hi gher after operation for acute appendicitis during 

presnancy , but this is due to the disease and not to 

the operation. Jerlov(36) reported an incidence of 

13 . 8% i n the intrinsic disease , 55% in abscess, and 

63 1 in peritonitis . McDonald ' s figures are 11 . 4%, 

66%, and 72%, respectively . 

In conclusion, the association of appendicitis 

with pres nancy is a potentially dangerous one, both 

for the mother and for the infant, but quick, decisive 

and judicious action can, and usually does, result in 
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a happy outcome in the majority of cases. A most import­

ant point to remeMber is that the abdominal relationships 

in the pregnant woman are changed: the uterine wall forms 

a convenient "drainboard" for the flow of purulent 

material into the pelvis ; the intestines are pushed out 

of the nelvis and cannot aid in the limitation of the 

disease as would be the case in the non-pregnant abdomen; 

t he omentum is also pushed up and is limeited in its 

walling-off action; spread of septic material to the 

uterus can cause reflex emptying of the uterine contents. 

For t hese reasons , one must not delay and it is far 

safer to operate and find no ap9endicitis than to fail 

to operate when the disease is present . 

TR3A1'MENT 

John B. Murphy has said, "There 1s never an excuse 

for dela~ surgery in pregnancy, on tbe ground that 

if there is one thing that the surgeon of experience 

has concluded, it is that he does not know what is going 

to happen in the ten, or the twenty, or the forty hours 

foll owing the onset of acute appendi ci tis 11 (ll.9). :Many 

years ago W. W. Keen stated that 11 ---it is impossible 

in any case in the beginning for any medical ,:an, how­

ever gifted he may be, to foretell whether the acute 

process will subsice promptly or whether it will progress 
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to the stase where no treatment is of avai l 11 (19). 

McGehee says, 11 --- some medical men in this day and age 

consider the pregnant state an additional excuse to 

procrastinate and practice what they are pleased to 

call ' watchful ·waiting. ----I subscribe to the view that 

the pregnant woma'l with acute appendicitis is a surg­

ical problem first and an obstetrical problem second. 

ence the diagnosis is made , or even strongly suspected, 

immediate operation should be the rule" (19) . 

1•1oynihan(19) says , 11 It is unreasonable to permit an 

individual to die of one disease simply because he 

happens to be af'f:icted v.ri th another" . 

John B. Deavers(19; has said that 11 a hair- splitting 

diagnosis seldom gets a patient anywhere except to the 

grave" . 

M:aes(9) says, 11 In cases of suspected appendicitis 

do not wait for a positive diagnosis .---Wb.en in doubt 

you are amply justified in performing an exploratory 

laparatomy, exposing the appendix and removing 1 t". If 

there is any doubt, treat it as appendicitis(l6 ). 

Pre -operative mana5ement of the patient does not 

differ fro_n t hat of any other patient with appendi ci tis . 

Operation should be performed just as soon as possible 

after the diasnosia is made . 
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Either a -McEurney or a right rectus incision may 

be used, but one must take into account the stage of 

gestation, for in the latter months of pregnancy the 

appendix lies higher and more laterally(l8) . Baer, 

et al., feel that the gridi ron incision is best used ---· 
during the first nalf of pregnancy and t hat in the 

latter half of pregnancy the ri 3ht rectus incision 

gives better exposure and less trau:na to the gro·wing 

uterus (8) . 

Excess manipulation is to be avoided, especially 

in the later mont~s (l9, 24) . Handle the uterus as little 

as possible and a~y necessary manipulation of t he organ 

should be as rapid and gentle as possible(18). "Under 

:10 circlm1stances should attempts be made to bring it 

(the ute :2us) out of the abdominal wou..Y1d11 ( 9 ) . 

Drainage should be omitted when possible , but 

when frank pus is p resent it must be used(l9) . If and 

when abortion or onset of labor supervenes, the relation­

ship of the uterus with the other abdominal orga~ s will 

again be changed so one must take t hi s into consideration 

when placing draiLage tubes(l9). If possible, place t he 

tubes so that thej will be disturbed as little as possible 

by t '..1e activity of lEtbor (18 ). If removal of the appendix 

entails tearing of protective adhesions and spread of 
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infective material to other areas , the operative pro ­

cedure should be limited to drainage of the appendiceal 

a.-nC. ot11er infected regions(24) . Vaginal drainase must 

not be used (19) . 

Over the year s since ap~endectomies have been 

performed in the ) regnant ferp.ale, opinions have con­

flicted pertainin5 to t'--ie question of what to do about 

the pregnancy . Without do~bt, there have been many 

bitter arguments on this subject . In the early days 

of this century it was 3enerally felt that delivery 

should be forced ~n sue~ cases, but here again the prob­

lem was whether t) deliver the appendix before the baby 

or the baby before the appendix. Coclrn (21), in 1920, 

felt that the pre ~nancy should be terminated first and 

then the appendix removed. His are;u.i-nent was that removal 

of the appendix i '1. the :Jresence of a full - term uterus 

is very difficuit and a~so that , if drainage is necess­

ary , labor contractions and diminution of the uterine 

size might so disturb the operative field as to cause 

spread of infection to all parts of the abdomen. Other 

authors have used t his latter opinion as their basis 

for a diametrically opposite stand on the question. 

Cooke (lO) , for exEJnple , in 1909, felt that the uterus 

should not be emptied either be fore or after the operation 
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inasmuch as the uterus forms the inner wall of _,he 

abscess cavity, if preser .. t and there would be dan5er 

of setting up a diffuse suppurative peritonitis. 

11cArthur(35), in lt95, stated that the uterus was best 

emptied after drainage of the abscess and before the 

abdomen is closed. 

Present day knowled0e of the disease , and a much 

more vast experience ,..rt.th abdominal procedures, has 

reversed our thinking on the subject . Cosgrove(24) 

sums up the thinking of the majority of present-day 

authorities by stating that interruption of 5estation has 

no place in the treatment of appendicitis in pregnancy. 

s Zander (l8) puts it , we should let Nature take care 

of the I)regnancy ,,i1.ile t'1.e surgeon takes care of the 

appendicitis . Wi t l:l the aid of previous experience and 

the courase to take firm, decisive action, there is very 

little excuse for allowi~g appendicitis to progress to 

the sta3e of abscess for~ation . As has been stated 

previously, it is the disease rather than the operation 

which causes aborti on and premature labor, and if opera­

tion is performed early and with 6entleness and care , 

there will be few insta.nces of abortion and it will 

rarely J e necessary to empty the uterus at the time 

of operation. There may be isolated instances in which 
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emptying of the 1..terus may be indicated, as in the case 

of apatient in the last few weeks of gestation in which 

vaginal delivery would be impossible due to an absolutely 

contracted pelviE . In such a case , and this would be 

a rare occurrence, it IT.ight be practical to perform 

appendectomy and Caesarian section at the same time(l8), 

but all possible preca~tions should be ta.~en to prevent 

contamination of the raw, denuded inner surface of the 

uterus , with its gaping slmuses , by infective material 

from the site of inflam.~ation. Porro section in lmfort­

unate in the yolID.5 female , but there may rarely be 

instances in ,vhich the patients best interests may be 

served by it . Closure near term should be done with 

special care and thorou3hness(l8) . 

Post- operative care differs very little from that 

in a non- pregnant patient . The main considera0ion is 

the prevention of onset of labor and, therefore, seda­

tion is used liberally(lS, 18,19) . Twyman, e t al . , --
recommend the use of morphine gr. 1/6 to 1/4--depending 

on the patient ' s size-- -on a regular four hour schedule 

for several days ryost - operatively(l5) . Lackner and 

Tulsk.y(34) suggest t·...__e use of progesterone to serve 

this same end, since it has been folmd to give beneficial 

results in the prevention of abortion by inhibition of 
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uterine activity . 

Fluid balance should be maintained by the use of 

at least 2000 cc. of narenteral fluids every day (18) . 

No oral nutrition should be given until flatus has been 

passed per rectum, at w'.1.ich time small amounts :oay be 

0 i ven and the amo1mts gradually increased(l5) . Procto­

clysi s, enemata and cathartics are to be avoided for at 

least four or five days p ost- operatively . Consta...~t 

decompression of the bo,,,el and transfusion of blood can 

be used if indicated(l8} . 

Appropriate antibiotics and sulfonamide therapy 

should be used just as in the post-operative care of the 

non-pregnant appendectomy patient . 

Sill'-MARY 

An attempt has been made, in writing this article, 

to focus attention upon the similarities and differences 

of appent'.'ici tis in the pregnant and in the non-pregnant. 

The work of Baer, et al., has shown us that, as pregnancy 

progresses, abdomi.1al re ..... ationships change and clinical 

data has shown th 1t these anatomic changes are re lected 

in similarly ch ansing cltnical signs and symptoms. Not 

only are the signs and s: ·nptoms altered by the progress­

ively enlarging uterus, but al so the ability of t '.le 

orga!li sm to co:.nbat t 11e disease process is altered so 
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t hat , in trie latter mon~hs of pregnancy , apryencl ceal 

disease becomes ~otent:ally a very dangerous situation. 

No lon6er can we relie, in such an instance , upon 

Nature ' s methods of limiting the onslau6ht of this 

process. It then fallc into the domain of the surgeon 

to halt the cisease . 

It has ·~een shown, in spite of varied reports, 

that the incidence of a·Jpendici tis in the pregnant 

woman is probably no .'.li [;her ti:1an that in the non- pre6-

nant, and that ;>regna.."1.c:' does ~1.ot predispose to ap-·"'endic­

i tis, even though it renders it ~11ore dangerous when 

present . Appendicitis t.as its highest incidence during 

the childbearin~ years and it behooves every physician 

who deals vnth obstetrical problems to remember tis 

fact , and , if there is ever a suspicion that appendiceal 

disease may be present , operate ~or t he disease , for the 

sur.;ical mortali t :r to both nother ana_ infaz1t is many 

times lower than t'~at ca'l,lsed b y appendicea1 abscess and 

diffuse, suppurative ~')et·itonitis . t..1ne can':lot 11 •.,,ait a 

little while 11
, for as Joh_n B. Hurphy has said, no 

phy sicia.n ca,n possibly lmo1:1 ho,-, long he dare v1ai t . 

actively diseased appendix and a pregna...t uterus have 

no place in the same abdo:'.Ilen, end in this day and a:e , 

with our 1:~11.0ivledge of abdo1:1inal procedures, anesthetic 
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agents , fluid and electrolyte balance, etc . , it is 

inexcusable not to operate---to allow a patient to 

die of peritonit1s---when she has been seen in plenty 

of tLae for surger:r to :1c..ve been performed. 

CCNCL' SIONS 

1. As pregnancy ··::,ro6 re Jses , the e.ppendi x is pushed 

more cephalad and laterally , the point of greatest 

tenderness ..novin3 with it if the organ is diseased. 

2 . The omentum and intestines are pushed out of the 

pelvis , the pelvis oecomes more conc;ested and the 

ability to resist infect ... ons and toxe "ic pro ce sses is 

lessened in the pregnant abcomen. 

3 . The incic.ence of a';pendici tis in the pregnant is 

probably no greater than in the non- pregnant . 

4 . Appendicitis in the pregna..Ylt is a 11uch more severe 

disease than in the non- oregnant . 

5. Diagno~is ls usually not difficult if one ta.{es 

into·account t he stage of gestation and the correspond­

ing anatomic and pnysiologic chanses . 

6. It is generally felt t hat abortion, when it occurs , 

is caused by the disease process and not by the operation 

itself . 

7. Immed.iate opera ti on in cases of a:ppenc i ci tis in 

pregnancy is the safest course of action for the mother, 
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for the infant---and for the physician. 

fi~S 
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Case 1. 
Mrs . r . : . , 31 year- old patient of Dr. Leon S. 

McGoogan, entered Immanuel Deaconess Hospital on o- 10- 51 
at 5 :36 P . £,1 . wi tr complaints of (1) inabili t~ to stand 
erect, (2) pain around Qmbilicus and (3) feeling that 
she had to defecate . The patient was 37 weelrn pregnant . 
She had arisen early on the day of admission and t hought 
she had to move :ter bowels, but atte ,1pts to do so were 
without results . She returned to bed and awolrn with 
the same feeling and also with pain around the umbilicus . 
This continued tr .. roughout t he day without changin ;i; in 
intensity . She thought tl'iat her abdomen had been rigid 
most of the day . Pain prevented her from standing 
erect . Flexing cf the ri ~ht thigh on the ab 4 omen provided 
s ome relief from the pain. 

PHYSICAL EXA.i/ITNATIJN : The patient was a well­
developed, well- rourished, white female who was seen 
by the intern two days following the surgery . There is 
no record of physical findings prior to surgery . 

LABO~ATORY: 891le51 (1st post- operative day) 
Hgb . 12. 9, RBC 4. 93 million, W'.BC 16,200 Differential: 
Neut . 92, Lymph. 8. Urinalysis : pH 7. 5 , Sp. Gr. 1. 025 , 
Sug. 0 , Alb . 0, .?cetone 3 f, RBC 10- 15/hpf , ~-TBC 1 - 2/hpf, 
Casts O, Cr¥stals O. 

OPERArIVE : The patien t was taken to sur gery on 
8 - 10- 51 , the day of adi.,:ission, where t he abdomen was 
opened per low right rectus incision. The tip of the 
appendix was mar1tedly bulbous , red and edematous . An 
amputation of the appendix was performed in the usual 
manner andthe incision was closed. The ~atient left 
the operating room in excellent condition . 

MICROSCOPIC DiaJNCSIS: Argentaffinoma (carcinoid) 
of the appendi x, with acute inflanmati on . 

POST- OPJ:RATIVE CJ R'3E: The patient became distended 
but -passed flatue per rectum on the fourtl-: post- operative 
day . She had slight cramps, presumably labor cramps, 
starting on 8- 11-51 andagain on 8- 16- 51 but there was no 
cervical dilatior . The patient was dismissed on 8- 19- 51, 
undelivered . 
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Case 2 . 
Mrs. C. M., a 25 year- old para ii g ravidaiii patient 

of Dr. James R. Kovaril{, was admitted to IDH on 7-31-53 
at 3:00 A. M. with complaints of RLQ pain. Until the 
previous afternoon, the patient had felt well but at 
that tj_me became nauseated. There ·was no vomiting. At 
about 8:30 P . 1-:l.. she began having pain in t he midepigast­
riw'Il . She slept tmtil 10 :30 P.M. and awoke with sharp 
generali zed abdom:_nal pain which was most intense in the 
RLQ. She was tender to touch in this area. The pain 
increased in intensity until 2:30 A. A. at which time she 
notified her physician and was advised to enter the hosp­
ital . The patient 's last menstrual period was May 29, 
1953 . Previous periods were r egular, every 30 days and 
lasted 7 days, wi. th heavy flow. She had had no dysmen­
orrhea. She had had difficulties with previous preg­
na.YJ.cies . Her labors hac. be en short . She was taking 
thyroid medi cation at the time of this admission. 

Past history, frunily history, and history by sys­
tems were non-contributory . 

Physical examination was negative except for tender­
ness to direct pressure and rebound tenderness in the 
RLQ. 

A diagnosis cf acute a-p riendicitis with the poss­
ibility of missed abortion or salpingitis on the right 
side was made . 

LABORA'l'ORY: Hgb . 11 . 5 Gm., RBC 4.13 mi llions , 
WBC 14, 900, Differential: Neut . 86%, lymph. 14. 
Urinalysis: Sp . gr. 1 . 028 , Alb .- slight trace , Acetone 
positive , ',;lbc-few. 

The patient was tal::en to surgery . The ap ?endix 
was apnroached per ri sht rectus incision. The cecum 
was located with relatively little difficulty and the 
ap1Jendix was founc to be on the posterior lateral side 
beneath a veil of peritoneum, doubled upon itself and 
approximately 3 err . in v\idth('i') . The appendix was 
removed in the ust..al ma:nner. Exploratibon of the pelvis 
revealed no further T,lathosi s . The abdomen was closed 
and the patient left the operating room in good condition. 

Microscopic diagnoeis was acute catarrhal and 
chronic auc endicitis. 

The temperatt,re rose to 100°F. by 8:00 P . M. on the 
day of operation but returned to normal by the early 
hours of the follcv.fing day . The patient had an unevent­
ful recovery and ,.,as dismissed from the hospital on the 
fourth post- operative day . 
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Case 3 . 
Mre. C. C. , a 27 year- old patient of Dr. Leon s. 

McGoo6 an , entered IDH on 8 - 27- 51 with co .::rroaints of _:ener­
ali zed abdominal pain, nore severe iL the ri e;"" t lowere 
quadrant . The ?atient was six onths pre3na.1t . She had 
been well until s · 00 A .. h on the day of ad.mission at whi ch 
t Lne t he p ain develoDed. The tem:')erature at 3i30 I . ..... . 
had been 99°f . T11.e pain was so severe that the patient 
could no t get out of bed. The pain was inte rmittent in 
character. There was no nausea or vomiting. She had one 
normal bowel move~1ent t 1at u orning. 

Past History, Farni.1-y History, and History by Systems 
were non- cont~ibutory . 

t time of adnissi:m t he patient did not see1n t o 
be in any acute distres'.3 . There was tenderness to 1oderate 
pressure in the r:L5~1t i ... iac fossa. Pulse lGO/ ni nute . 

LA:3\JR;-1.l"JRY : 8 - 27 ~-rec 12, oOO , Diff: :t;eut 90 , Ly 9 , 
0:10 1 , Urinalysi 1s: n:-! 5 , Sug 0 , Alb 0, Acetone trace , 

RBC J , lTSC 2 - 3/-ipf, CaPts J, Cry v , Bact 0 . On t'1e day 
f'ollowin5 sursery, Hgb 11. 5 , RSC 3 . 39 :1illion, ·:me 9 , 100, 
Diff: :·eut 97 , Ly 3 . 

t 12 :15 A . • . on 8 -29 , the pat~ent was t~~en to 
s1.1rgery where the appendix v,aq rer10ved through a :-i:cBurney 
i,.ci9i on plsced 1:1gher t ' an t½.e usual site. The a-.,'Jend­
t ceal seresa •-ra" :.njected. A rout:.ne amputation of t he 
orga_ ,r-,_ci done aro_ t he abdomen closed. The ·,atient left 
the operating roo~ i n good condition. 

.:icro'"'co·Ji c "',ia3nosis was 11 recurrent appencici tis'' . 
Co~:valescence was uneventful and t he natient wa,.s 

dismis~ed , undelivered, on 9- 3- 51 . 

Case 4 . 
Hrs. A. P . , a. 23 year- old white female , 4 :nont 1s 

p regnant, a patiE.nt of Dr. Leon S. l•lcG003ar1, entered 
I DH on 699- 48 wi "'Jh comr,laints of right lowere quadrant 
pain whi ch gtarted e ig-1t hours prior to ad _ission . The 
pain had been 1i:::_d in characte r except for one or two 
severe pains which ha1 doubled her over. There were no 
other gastro-L1t 3stina:. sy':"Il".)toms .. She had had 3 or 4 
previous atto.c:,.s similar, but :1ore .,ild in n a ture . 

P~ysical exam revealed not~ing except slight tend~r ­
ne ss over !-ic '3J.rney ' s area. 

LAl..,.1,,_lA.l'.-1RY: Urinalysis 6- 9: pH 6, s-o . g r . 1. 015, 
otherwise nesative . Blood 669: Hgb 11. 5 , RBC 3 . 44 million, 
Color Index 1. J9, ~'IBC 10,200, Diff: ~.eut 60 , Staff 8 , 
Ly 3, ~OS 8 , JaA 1 . 

The patient was operated on 5- 9 . The a opendix was 
remove~ in the usual manner. There were old adhesions 
around t~e orga:: which i n its midportion bound it t o the 
cecum. 1°i crib s copi c diagnosis : Oxyuriasi s, appendix . 
Convalescence urevent ful . Dismissed 6013- 48 . 
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TABLE I 

Author Source of Cases 

Schrnid-----Collected from lit. for 20 years 
prior to 1911 plus 28 of own cases 

Heineck----All cases in English, French and 
German literature, 1916-1926 

Jerlov-----Scandinavian hospitals from 1900-
1920 (inc. in Heineck series) 

D' Errico---Various Boston Hospitals 

Maes-------Charity Hospital, New Orleans 

McDonald---Western Surgical Ass'n 

Baer, Reis-Michael Reese Hospital, Chicago 
and Arens 
Wilson-- ---Obst. and surg. services, Method -

ist Episcopal Hosp ., Brooklyn, N. Y. 
Royston &--Personal series 
Fisher 
Findley----Personal series 

Portes &---Personal series 
Seguy 
Puppel-----Personal series 

No . of No . of 
cases cases 
during during 
pregnancy labor 

486 

405 

65 

50 

33 

28 

10 
10 

9 

7 

6 

0 

2 

0 
0 

0 

0 

0 

0 
0 

0 

0 

1 

Barber &---Personal case - 1 
Miller 
Gratton----Personal case - 1 

King-------Personal case - 1 

Krauss-----Personal case - 1 

Le Jemtel--Personal case - 1 

Marbury----Personal case 1 

Rose-- -----Personal case - _l_ 

Totals------ 1110 9 

Taken from Norton and Co~nell(38) 
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