
THE MORE RECENT C’ON(::EPTIONS OF THE YEl,VIC 

ARCHITECTURE 

w. E. CALDWELL, ibl.D., F.A.C.S., II. c’. MOLOY, M.D., &I.%., AND 

1). AICTHONY D’Esoro, M.D., NF,W \I’OR& N. ‘I-. 

R ECENT anatomic and roentgenologic studies have shown, to the 
satisfaction of most observers,. that variations in t,hc size and 

shape of the pelvis occur more frequently than was hitherto suspected. 
Certain characteristic types have been described in tlet,ail and more 
recent studies have gone far tvwartl appraising the significance of 
these variations upon the mechanism of labor. The chief differences 
in opinion among interested \vorl<ers, a,t the present time, concern the 
correct classification of these variations. The material that follows 

will be limited to the more important observations we have made dur- 
ing the last eight years in a st,ndy directed toward t,he description and 
classification of these variations. 

CLASSIFI(~ATION OP I’ELVIZS 

In studying the classifications proposed by such authorities as 
Michaelis, Litzmann, Tarnier, Budin, Schauta. Breus and Kolisko, and 
others, some wholeheartedly accepted the principle that an obstet,ric 
classification should be arranged according to the etiology of the fac- 
tors which caused the distortion. They attempted to fit, abnormalities 
of doubtful origin into appropriate sub-groups. Ot.hers, recognizing 
the prevalence of pelvic a.bnormalities for which no known explanation 
existed, introduced such morphologic terms as ’ ‘flat. nonraehitic pelvis, ’ ’ 
“funnel pelvis, ” or “ generally cont,racted type. ” Although Michaelis 
and Litzmann favored the morphologic school of thought, the preeon- 
ceived methods of etiologic grouping and lack of concrete knowledge 
prevented the general acceptance of their views. Armtomists and 
anthropologists have always considered form in the study of unknown 
skeletal material. Stein (1825) distinguished four groups : (1) Ellip- 
tical with the greatest diameter anteroposterior, (2) round, (3) elliptical 
with the greatest, diameter t,ransverse, (4) blunt-heart shaped. Turner 
in 1885 proposed a morphologic classification based upon the relation- 
ship between the transverse and ant,eroposterior diameter of t,he inlet. 
He divided pelves into three groups : (1) Doliehopellic, in which the 
conjugate vera is greater than the transverse, (2). mesatipellic, in which 
t,he conjugate vera and transverse diameter are of equal length, (3) 
platypellic, in which. the conjugate vera is shorter than the transverse 
diameter. Thorns has recently revised Turner’s classificat.ion and has 
added a fourth group, the brachypellic form. During t,he early part 
of this c.entury, anthropologists made a number of significant observa- 
tions which have not been fully appreciated. Wood Jones and Elliot 
Smith, during excavation in Nuhia in 1906, c&e~ved numerous ex- 
amples of extreme masculine types of female pelves. Derry, Straue, 
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and others, have described in detail the masculine characteristics which 
may aid in the determination of the sex of unknown skeletal material. 
Recent anthropologists such as HrdliEka, Todd, Hooton, Sehultze, 
Shapiro, and others, are convinced t,hat the variations in pelves are too 
complex to be grouped in the simplified classifications proposed by 
Weber, Stein, and Turner. Shapiro, at the American Museum of 
Natural History, has summarized anthropologic opinion by considering 
these diversified forms as normal growth ~uricmts. 

This brief review of the literature gives the reyuirements which must 
be fulfilled by any comprehensive classification. A classification of 
pelves which will prove of maximum clinical value and lead to a better 
understanding of the mechanism of labor is based, necessarily, on 
morphology. It should be comprehensive enough to permit the classi- 
fication of rare forms as well as the common types. It should provide 
an accurate description of the pelvic canal as well as the inlet and 
outlet. A suitable terminology, with appropriate descriptive terms, 
must be devised to enable obstetricians to give a reasonably accurate 
concept of the size and shape of the pelvis as a whole. We have at- 
tempted to fulfill these requirements in the classification described in 
this report. 

Eight years ago at the Sloane Hospital for Women a group became 
interested in the causes of dystocia. In a short time, from the study of 
skeletal pelves at the American Museum of Natural History, New York ; 
the United States National Museum, Washington; and especially Todd’s 
large collection of pelves of known sex at Western Reserve University, 
Cleveland; and by roentgenologic examinations upon living women, 
we recognized the types described by Stein and Turner and the mascu- 
line form long known to anthropologist,s. The reports of Wood Jones, 
Berry Hart, Derry, Straus, and others, were most helpful in the 
analysis of these variations. We found that division of the inlet into 
an anterior and posterior segment at the widest transverse diameter 
aids in the analysis of pelvic shape. The posterior segment behind the 
widest transverse diameter is formed by the sacrum and a portion of 
the two iliac bones above the sacrosciatie notch. The anterior segment 
in front of the widest transverse diameter is formed by a small portion 
of both iliac bones and the superior rami of the pubis along the iliopec- 
tineal lines. 

The study of this material resulted in the recognition of four parent, 
or pure, types to form the basis for a morphologic classification of 
pelves. The following terms were proposed to describe the parent 
types : 

PAREST TYl'E. 

1. The Anthropoid Type (Greek, Anthropos, human being + Eidos, resemblance). 
This pelvis resembles the shape of the pelvis of the anthropoid apes. The anterior 

and posterior segments together present a long narrow oval shape. The side walls 
are straight, the subpubic arch is under average in size, and in the classic type, 
the sacrum shows an average inclination. 

2. The Gynecoid Type (Greek, Gyne, woman). This is the so-called normal 
female pelvis. The anterior and posterior segments give a round or transverse 
slightly ovoid shape. The side walls are straight, the subpubic arch is wide, 
and, the ,eacium shows an average to backward inclination. 
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3. The Platypelloid Type (Greek, Ylatya, flat, + pellis, pelvis). The anterior 
and posterior scgme~~tv combine to givcl :L t~‘an~verse rival or tlat form. The side 
walls are straight and t,he subpubic arch is wille. 

4. The AwZroid Type (Greek, hner, man,). This type bears a resemblance to 
the male pelvis at the inlet and at Ion-txr levels. The lbosterior segment is flat 
and the widest trans\-erse diameter is close to l.hc sa~runt. The anterior segment 
is triangular in shape. The two segmr~nts combine to produce a wedge-shaped 
appearance. At lower lepels, the side rvulls show convergence, the subpubic arch 
is narrow, and the sacrum is forward. 

Each pure type shows a characteristic shape for both segments at 
the inlet and also at the mid and lower pelvis. Pure types occur less 
frequently than “mixed” forms which reveal a departure from the 
characteristic shape of the parent type either at the inlet, in the pelvic 
cavity, or in both. Certain pure t,ypes with characteristic inlet shapes 
may show variations below the inlet. These forms are classified ac- 
cording to the inlet shape, augmented by descriptive terms which de- 
scribe the lower pelvic deviations. For instance, pelves which reveal 
anthropoid or gynccoid inlet types become “mixed forms” through 
the presence of convergence of the side walls, a narrow subpubic arch, 
a forward lower saerum, or some other depart,ure from the classic 
anthropoid or gynecoid pure type. Android types may become “mixed 
forms” by revealing straight side walls, or a wide subpubic arch, or 
any other departure from the classic android shape in the mid or IOWCI 
pelvis. 

In other mixed types, the inlet differs from the pure forms in addi- 
tion to the presence of lower pelvic variations. These forms require 
a modified terminology to define the inlet shape before the lower pelvis 
is described. In t,hese examples the posterior segment may conform 
to the shape of one parent type and the anterior segment to that of 
another. In t,he classification of these mixed types, the first term indi- 
cates the shape of the post.erior segment, and the second term the shape 
of t,he anterior segment. Theoretically at least, the posterior segment 
of any one of the four parent types may be combined with the anterior 
segment of the other three to give three mixed forms. For example, 
the gynecoid posterior pelvis, when associated with the anterior seg- 
ment of an anthropoid, android, or flat parent type, results in “gyne- 
coid-anthropoid, ” “ gynecoid-android, ” and “ gynecoid-flat ” types. 

The anthropoid posterior segment combines commonly with only two 
parent anterior segments, the gynecoid and android, to form “anthro- 
poid-gynecoid” and “anthropoid-android” types. Theoretically at, 
least, an “anthropoid-android” type could occur to designate anthro- 
poid types with a narrow fore pelvis, but these forms are usually 
considered as pure anthropoid types. At the present time, our knowl- 
cldge of these variations is too incomplete to assume that a narrow fore 
pelvis necessarily represents a masculine characteristic in all instances. 
For example, the term “ gynecoid-android type,” described above as a 
gynecoid mixed type, actually refers to a “gynecoid pelvis with a 
narrow fore pelvis. ” We have encountered a few examples in which 
the shape of this narrow fore pelvis appears to resemble a masculine 
characteristic, but in others, t,he narrow fore pelvis does not, present a 
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masculine appearance. It may resemble the type of narrow fore pelvis 
commonly found in anthropoid forms. 

The combination of an anthropoid posterior pelvis with a flat an- 
terior segment is, of course, impossible. 

The android posterior segment is frequently found associated with 
a gynecoid, anthropoid, or flat anterior segment to produce “android- 
gynecoid, ” “android-anthropoid, ” and “android-flat” forms. We have 
suggested that the term “android,” when used as the second term in 
mixed forms, indicates a narrow fore pelvis. “Android-anthropoid” 
types likewise possess a narrow fore pelvis. The anthropoid character, 
indicated by the second term, is caused by the long anterior sagittal 
diameter. The posterior segment of flat types likewise may be asso- 
ciated with gynecoid or android anterior segments to produce “flat- 
gynecoid” and “flat-android” mixed types. These mixed flat types 
are difficult to distinguish from “ gynecoid-flat” and “android-flat” 
forms. Although we have included “flat-gynecoid” and “flat-android” 
types in the formal classification, in actual practice, mixed flat forms 
are classified usually as the “gynecoid-flat” or “android-flat” variety. 

Following the classification of the inlet shape, the variations in the 
mid and lower pelvis must be considered before a comprehensive classi- 
fication has been obtained. In spite of a desire for simplicity, the oc- 
currence of lower pelvic deviations necessitates the use of further de- 
scriptive terms. Fortunately, for many years, obstetricians have used 
terms such as “wide” or “narrow” subpubic arch, “prominent ischial 
spines,” or a “forward lower sacrum.” For practical purposes, we 
have found that the list of terms, given elsewhere in this report, ade- 
quately describe the pelvis below the inlet, in the classification of 
routine case studies (see classification Group II). The comprehensive 
description and classification of variations in the pelvis, as outlined 
above, was incorporated into a work sheet which we used in charting 
the frequency of occurrence of the various types. This work sheet, as 
originally devised, included fourteen parent and mixed types along 
with appropriate descriptive terms for the mid and lower pelvis (see 
complete classification). 

In reporting the observations gained from the use of this work sheet 
in the study of routine cases, we departed from the original fourteen 
types. We did not include the “anthropoid-android” and the “gyne- 
coid-android” types, because we failed to apply rigidly the principle 
that the term “android,” when used as the second term in a mixed 
type, indicates a narrow fore pelvis. As a result, the gynecoid-android 
type was classified as a “ gynecoid or normal pelvis with a narrow fore 
pelvis. ” Many anthropoid types with a narrow fore pelvis were classi- 
fied as pure types. A few of these forms are, however, more correctly 
considered as “anthropoid-android” types. In the original article we 
described three flat forms : the “ gynecoid-flat,” the “android-flat,” 
and the “true flat” or platypelloid type. If, however, careful attention 
is directed to the study of the shape of the anterior and posterior seg- 
ments in flat forms, “flat-gynecoid” and “flat-android” types may oc- 
casionally be found. 
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Dr. Kyle H. Steele, at t,he Ntaw York Lying-In Ilospital, duriug t,hcl 
last few years, has made estensivt, use of out’ Ol.igitlili work sllwf~. 1115 

has recognized the fourteen inlet types and has tlevisetl st.andartl shape5 
(in cardboard) for the anterioT* and postwio~ segwerits of the fours 

parent forms. These inlet. tracings may be fittetl into the image in t,h(i 
precision stereoscope t,o aid in the diagnosis of unusual mixed fornis. 
They are excellent for teaching pn~poses. 111 his (JpitiiOli. the principle 

of combining anterior and posterior segments represents a romprehen- 
sive and practical method for the, recognition of the pure and tnixcfl 
forms. Other workers, among them Rapl)aport am1 Scadron, Pettil. 
and associates, and Walsh, have tq,ortecl similar observati(bns. 

We have studied, up to the present time, over 3.000 roentgenologic 
case studies; in not more t,han an estimated 2 per (sent has a recognized 
cause for the pelvic abnormality been found. Ricakets acacuuuts fol 
about half of these, or 1 per cent of all pelves studied, and the other 
half is accounted for by a variety of causes. Many of these distinctly 
pathologic types may ret,ain their 1)rimar.y shape t0 such a tlegree that 
the pelvis may be classified upon a morphologic basis similar to the 
classification of the normal growth types. The degree of the pathologic 
distortion can be described in general terms. It’ approximately 98 pel 
cent of all pelves are considered normal growth variants, it follows t,hat 
the classification of these forms must be placed on a morphologic basis 
and given prominence in all formal c.laxsifications. 

Hitherto, we have made no att,empt to combine these morphologic 
forms with the infrequent pathologic* types in a cxlassification. Recently 
this was done through the interest of Dr. Henricus Stander. All the 
rare forms described in the last edition of Williams’ textbook have 
been included. The complete classification as approved by Dr. Stander 
is arranged as follows : 

MORPHOLOGIC TYPES 

I. Normal Female Growth Typps: 

(Each inlet type must he augmented with appropriate terms to dtwrihe the 
lower pelvis chosen from list of t,erms given in Group II.) 
1. True anthropoid type Transversely contracted type 
2. Anthropoid-gynecoid type 
3. Anthropoid-android type Anthropoid with narrow fore pelvis 
4. True gynecoid type Normal female pelvis 
5. Gynecoid-anthropoid type 
6. Gynecoid-android type Gqwid with narrow fore pelvis 
7. Gynecoid-flat type 
8. True android type Masculine type, funnel type 
9. Android-anthropoid type 

10. Android-gynecoid type 
11. Android-flat type 
12. True platypelloid type 
13. Flat-gyneeoid type Di&kult to distingnish from gyrwaid-flat 
14. Flat-android type Difficult to distinguish from android-flat 

II. Term,s ITsed in Describing thr Morphology of the Mid a7ad Lower Pelvis to Aug- 
ment the Inlet Classification : 

1. Pelvic size Large, average, small 
3. Pelvimetry measurements 

of cardinal diameters 
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3. Posterior segment of inlet 

4. Anterior segment of inlet 
5. Symmetry of inlet 

6. Pelvic bones 
7. Retropubic angle 

8. Subpubic arch 
9. Pubic rami 

10. Pubic symphysis 
11. Side walls of pelvis 
12. Ischial spines 
13. Apex of sacrosciatic notch 

14. Base of sacrosciatic notch 
15. Sacrum 

IS. Sacral curvature 
17. Sacral inclination 

18. Shape of terminal sacrum 

19. Lateral bore 

Gynecoid, android, anthropoid, flat 
Wide, average, narrow 
Symmetrical, asymmetry to right, asymmetry to 

left 
Heavy, average, light 
Wide, moderate, narrow 
Wide, moderate, narrow 
Straight (Gothic arch) or curved (Norman arch) 
Masculine or feminine type 

Divergent, straight, or convergent 
Long, sharp, or Aat 
Wide, average, narrow 
\Vide, average, narrow 
h general concept of length, width, number of 

segments 
Straight, average, marked 
(a) upper portion-forward, average, backward 
(b) lower portion-forward, average, backward 

Blunt, average, sharp 
Straight, convergent, divergent 

PBTHOLOGIC TYPES 

III. Ahnormal G,rowth and Developmental Types: 

(In addition to the abnormality the pelvis may be classified morphologically as 
outlined in Groups I and II.) 
1. Infantile 

2. Dwarf 

IV. Types Caused by Disease of the Pelvic Bones and Joints: 

(In addition to the abnormality the pelvis may be classified morphologically as 
outlined in Groups I and II.) 
A. Metabolic : 

1. Raahitic : 
a. Flat 
b. Generally contracted and flat 
c. Generally contracted 

2. Osteomalacic 

B. Congenital, infectious, and atypical types: 

1. Assimilation pelvis 
2. Split pelvis 
3. Naegele’s pelvis 
4. Robert’s pelvis 
5. Coxalgic 
6. Coxarthrolisthetic 
7. Pelvis spinosa 
8. Neoplastic 

C. Traumatic types: 
1. Fracture of pelvis 
2. Separation of symphysis 

V. Types Secondary to Abnormalities in the Spinal Column: 

(In addition to the abnormality the pelvis may be classified morphologically as 
outlined in Groups I and II.) 
1. Kyphotic pelvis 
2. Kyphorachitic pelvis 
3. Scoliotic pelvis 
4. Kyphoscoliotic pelvis 
5. Kyphoscoliorachitic pelvis 
6. Spondylolisthetic pelvis 
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VI. Types Secondary to Abnormalities of the Lower Extremities: 

(In addition to the abnormality the pelvis may be classified morphologically as 
outlined in Groups I and 11.) 
1. Luxation of femora 
2. Atrophy or loss of one or both extremities 

Jn the study of routine cases, ‘(mixed” types may occur which afford 
great difficuIty in their correct grouping within this morphologic class& 
fication. A certain pelvis, to one observer, may conform to the “gyne- 
coid-anthropoid ’ ’ type, while to another it may resemble the “anthro- 
poid-gynecoid” form. Hrdli6ka has intimated that many pelves may 
be encountered which are difficult to classify, inasmuch as one normal 
growth type blends imperceptibly with another. Pelves which tend to 
favor one or more of the mixed t.ypes usually possess compensatory 
space due to the well-formed anterior or posterior segment. This latter 
point should be emphasized in the description of these unusual mixed 
forms rather than the precise inlet classification. In most instances the 
pelvic inlet is symmetrical but minor examples of asymmetry may 
occur. A few of these asymmetrical types may show masculine char- 
acteristics on one side, while the other displays the usual female 
contours. 

Since a simple morphologic classification of a few standard types is 
totally inadequate, the obstetrician must finally accept the fact that 
the best classification is one which enables him to appreciate the ob- 
stetric capacity of the pelvis, and to use descriptive terms which convey 
a reasonably accurate concept of the pelvis as a whole. From the 
standpoint of roentgenologic technique, these variations in pelvic mor- 
phology cannot be studied with accuracy by single flat anteroposterior 
films. Stereoroentgenograms viewed in the precision stereoscope which 
corrects distortion should form the basis for the roentgenologic teeh- 
nique if accuracy in t,he classification of the pelvis is desired. 

CI,IMCAI, RECOGNITION Oh’ THE BBNORMAJ, PELVIS 

Pelves with ample diameters and a wide subpuhic a.rch may be classi- 
fied as gynecoid types. On x-ray examination, these cases may prove to 
be ample anthropoid types, or even large android forms. When the 
promontory can be reached, the diagnosis of a flat type is made, if the 

pelvis seeLms wide at the interspinous diameter. If, however, -the ischial 
spines are prominent, the sacrosciatic ligament is short, the sacrum is 
forward, and the subpubic arch is narrow; the diagnosis of a true 
android type may be made. The small gynecoid type may be difficult 
t,o recognize, because it suggests one of the more abnormal forms. But 
this is not a serious clinical error, since a small gynecoid type may give 
rise t,o as much dystocia as other abnormal forms. 

Extreme anthropoid types are quite easily recognized clinically. The 
diagonal conjugate is long, and the promontory cannot be reached, ex- 
cept in the small types. The diagnosis is dependent upon the recog- 
nition of a decrease in transverse space throughout the pelvis, not only 
at the interspinous level, but in the regions above the isehial sp&es. In- 
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anthropoid types, the sacrospinous ligament is long if the sacrum has 
an average inclination. The narrow retropuhic angle can also be pal- 
pated. 

In the typical android type, the saerosciatic notch is narrow, the sacrum 
has a forward inclination, and the sacrospinous ligament is short. It 
is important to distinguish between the adequate pelvis with a forward 
lower sacrum and android types in which a forward sacrum represents 
only one of the many masculine characteristics present. 

Occasionally the recognition of a narrow subpubic arch leads to the 
diagnosis of a,n android or anthropoid type. Although a narrow sub- 
pubic arch is more commonly associated with these primary types, cer- 
tain gynecoid forms may also demonstrate t,his abnormality in the lower 
pelvis. We advise an x-ray examination for all cases clinically SLXS- 

pected of possessing one or more abnormalities. Study of the stereo- 
roentgenograms either confirms the obstetrician’s clinical impression or 
indicates the source of his error. 

ROENTGENOLOGIC RECOGNITION 

Certain roentgen methods of pelvimetry have been simplified to con- 
sist of not more than two films, a lateral and an anteroposterior view. 
While these views are adequate for the purpose of roentgen measure- 
ment, they are not satisfactory for a comprehensive study of pelvic 
morphology. 

Our interest in the morphology of the pelvis in living women led 
Dr. Golden and Dr. Swenson, of the Roentgen-Ray Department of 
Presbyterian Hospital, to suggest the use of stereoroentgenograms. This 
method has been found entirely satisfactory for visualization of the 
pelvis and the fetal pelvic relationship. The technique includes stereo- 
roentgenograms, a lateral view and a forty-five-degree angle view of the 
subpubic arch. One of us (H. C. M.) has developed a stereoscope which 
allows the observer to measure the phantom image, and to obtain di- 
mensions of the cardinal pelvic diameters. 

While exact diameters may be attained by roentgen methods, in actual 
practice the significance of these measurements is difficult to determine. 
One of the serious drawbacks to the use of a few cardinal diameters as 
a basis for prognosis is the fact that compensatory space does not enter 
into such calculations. We are opposed to the use of roentgen methods 
of prognosis which are based on the results obtained from mathematical 
formulations of a few pelvic and fetal diameters. The ultimate out- 
come of labor depends upon many other factors. The intricate varia- 
tions in pelvic shape, although theoretically expressable in centimeters, 
cannot be so designated in practice; they can only be observed and ex- 
pressed in descriptive terminology. 
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