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THE HIGH INCIDEN-CE of piloni4,al cyst or sinuses in members of tlle
armed forces has resulted in this lesion becoming a major surgical problem
in all military hospitals. In civil life, disability following treatment is usually
not great., as the patient carries onl hlis ustual occupation during the greater
portion of the healing period. A soldier, on the contrary, cannot undergo
the extraordinary exertion of mnilitarv (luttv ith an unhealed wounid. Healing
often requires montlhs, with the loss oft many mian-days.

In spite of m11uch1 research, the etiology of these sinuses is not clear.
Stone33 notes a similarity to the preen gland of certain birds. Kallet's sug-
gests an embryonic rest of a vestigial secondary sex gland. Tourneaux,34
Herrmann,34 Mallarv,'3 andl Gage1" believe the cyst results from an abnor-
mality in the developmlent of the neural canal. Frqere13 and Fox'- stress
an embryonic infolding of cutaneous epithelium. Kooistra2" found evidence
to support each of the latter two tlheories and states that no conclusive opinlionl
seems justifiable.

There is also a great divergence of opinion regarding treatment. Amiiong,
the ambuilatory methods, the ainm is to dlestrov the diseased tissue by physical
or chemical agents. Anderson1 injected chloride of mercury ; Crookall.?
silver nitrate; Biegeleisen,2 fumingl nitric acid. Cutler and Zollinger,"' anid,
later, Block and Green3 report successful results with a modified Carnov's
solutioin. Smith,3' and, later, Turell3- uised roentgenotherapy on recurrenit
cases, with good results.

Kleckner,19 in 1936, by means of a questionnlaire fromn lmemibers of the
Amiierican Proctologic Society, collected 4,6)9(9 cases. Of tlhese, 4,231 lhad
been operated upon1 by the open mletlhod, indicating that this was the metlhod
of clhoice among experienced proctologists. Cautery excision and open packing
was first recommended by Stanton.32 Rogers and Hall28 aiid, more recentlv,
Rogers and Dwight27 have reported gratifying restults wvith this method.

Following excision, closure of the wound has been advocated by many.
Due to the difficulty of obliterating the (lead space andl of approximating the
tissues, numerous metlhods have been described. Ferguson and MIecrav14
use a mattress suture of steel wire tied over a gauze roll on1 either side.
Burgess6 undermines the would edges andtuses silk retentioni sututres tied

* Read before the American Surgical Association, May 13-14, 1943, Cincilinati, Ohio.
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over a sponge or gauze. Gage17 stressed the value of sea sponge pressure to
obliterate the dead space. Recently, Dunphy and Matson12 described a methiod
of undercutting the overlying tissue from the sacral fascia to facilitate closure.

Lahey,21' 22 after block excision, filled the defect with a pedicle flap
obtained from over the gluteus maximus. Later he modified this procedure
by using a flap attaclhed at 1)oth ends allowiing the defect of the gluteal region
to granulate. Cattell7 used a similar procedure but closed the space over
the muscle by converting it from a crescent inlto a Y.

Brezin,4 in order to remllove the scar from the midline, used a U-shaped
incision circumcising the openings of the sinuses within the U. A pedicle
flap was then reflected and(I the cyst and sinus tracts dissected out.

MacFee,23 and De Prizio1' recommend a partial closure, suturing the
skin edges without tensioni to the sacrococcygeal fascia. This leaves a small
raw area which heals by granulation. Colp,8 in 1929, and, recently, Van
Alstyne36 described a simiiilar method except that the skin edges were in
approximation. Buie5 does not renmove the floor of the sinus overlying
the fascia, and sutures the skinl edges to the membranous edges of the sinus.
This subsequently undergoes a squamous metaplasia.

Recently, good results have been reported by numerous military surgeons
with various methods of treatment. Among these are: Pickett and Beatty,V2
using excision and packing; WN'oldenberg and Sharpe,37 excision and primary
suture; Scott,30 using buffered sulfanilamide locally with primary suture; and
De Prizio,1 employing the skin to fascia type of operation.

A survey of these cases, in the Eighth Service Command, by Colonel
Coley, the Surgical Consultant, revealed no uniformity of opinion as regards
treatment, the great desirability of imiiproving end-results, and the necessity
of reducinog morbidity. In studying the material of the Brooke General
Hospital, as a part of the above survey, it was found that from January
to October, 1942, there had been 77 cases treated by surgical excisionl.
Fifty-six had healed and returned to duty, while 21 were still under treatmenit.

Of the 56 healed cases, half of tlhem had electrosurgical excision, and
the wound packed, wlhile the remainder were excised and closed by primary
sututre.

In the 28 cases closed by suture, 12 lhealed primllarily in an average tinme
of I9 days. Sixteeni cases becamiie infected witlh subsequent opening of tlle
wotunds. Fromi theni on. these were treated by packing and lhealing
occurred in an average of 69 days.

In the 28 cases treated by open packing, the average time of healing
was 77 days (Fig. i).

The study indicated a lower average healing time for the closedl case
subsequently breaking down than for the case treated by the open method.
In addition, the average healing time of all closed cases was 47 days as
compared with 77 days for the open method.

On October i6, I942, the closed method was adopted for all cases.
Excision was by scalpel. Meticulous attention was paid to hemostasis.
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(ott0ill or wvire sutuire replaced catgut. (reat care wN-as takeni to ao(id tindtue
teilsiml anid to eliminate (lea(l space. Pressure dressinlgs, as advocated bv
(iage17 w-ere emllolyoe(l.

Twenity cases wN-ere treaite(l accordling,
INFECTED to tlis I)la. Fourteein lhealed primarily
CLOSEDORIERATION PENo in an average (o) o.TO days. Six had

OPERAT%ONI

ENTIRE QROtuP postopel atix e iniectioi.is anid lheale(d i)v
(LOSED1-OPERATIONS seC( Idl ilntenti(In in lnaveragye of ()

fl,fl w- (lax! ( ottoiinStllan steel wi-ire wvere eachl

12(ASES 16 CASES 28 CASES 36 CASES td o per celt of the cases. It
seemiied ats it the wNire w(Iun(ls wvere sti-

INFECTED
CLOSED FoOPERATIONS p)eriO)r 1

CLOSED OPERATIONS ENTIRE OROIUP At tllis tillme, a nlew%metlod ()f cl()sire
stioleested itself to one (of ts ( Franik C.

U Shu^- <ilite ). wh'ich seemed to elimllinate the
0CAS6S OCASES 2O CASES

FIG. 2 tliffictilties (of dlead space antd tensionm. A
FIG. I-Average healing timie of cases (dIItlle elliptical incisioi is inuztde in the skillbtaween Jan. I ancl Oct. I, 1042.
FIG. 2.-Cases treated bv excision anid rlt(lin te cyst i( s tats. ac

pr-imaictrv stiture. si
is carried (d1vin l)erp)enlldictilarly to the ghi-

teal aponetirosis on1 eitlher- si(le. The i)d(ock ()f tisstue is (lissecte(l off the sacrococ-
cvgeal fascia ani(I removed (aig. ) I A lateral incisiol is nowV Ilma(le throtg,l the
linteal fascia on eitlher side. c(-orresponl(iilIe to the Irinlail skini incisiOlls

anid is carried well inlto the muitiscle ( Fig. 4) This creaLtes anl inniielr
fibromtisctilar flap wxhlicll is ttilie(I mle(liallv an(l stittiredl to its fello- (If
the opplosite side. This fills in the area (Id Irsal to the s;acrtum ald(l c(ccxx
clliniiliatingy the deacd space (Fig. ;)

Cutttince the fibers (If the oltitetis maximls llMobilizes the lateral flaps so
that it slides mediall- over the edge of the sacr-tin1i anld cani be stittire(l to the
opposite lateral flap without telsionii Fie f. The skinniow falls toIgethe r
and(I is easily approximated (Fig. 7).

This imietlhod satisfactorily o)-vercomes the (lifictilties of telnsioln and
(lea(l slpce wh-licll ar-e inhlierent in the otther types of closuire. In additionl.
the tranisplanted imuscle ftirniislhes ani alblinlanit bl1(-ld stuply to the base (I:f
the wound wh-liclh is of (-reat imiiportailce in healing.

Fifty-nine wh-lite miiales hlav-e been operatel tiponI accordiulw to tllis
teclhic. M\ost wvere ill the third (leca(le of life. TIle t\vo titstaudillg symip-
tolms wvere paiIl antdI discharge. wllile tile Ilbjective signls were inflanlmatorv
ndtiratiol. abscess or silllis formation. Not a silngle asvillptoillatic case
was operated. Foturteeni ha(l al)scesses wvhich w-ere illlmlediatelv inicise(l. The
excision followmed ill al average of S.( (lavs. Teni \vere recturr-enit cases a(l
w-ere preparedl for an average of ,.I days lef re Il)eratiln. Tllirty-five
l)reseilted cllronic illfected sinulllS tracts and(l wvere pirep)r red an average of
3.5 days. All cases wxere placed at rest anid giveii lhot sitz batlls. No p-re-
operative sulfa drugs were used. In somie of our earlier cases the sintis tracts
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FIG. 3.-The sinus has been excised exposing sacrococcygeal fascia and the aponeurosis of the
gluteus maximus.

FIG. 4.-An incision has been made on either side through the aponeurosis of the gluteus maximus.
It is not necessary to join the incisions at the ends of the ellipse.

FIG. 5.-The inner fibromuscular flaps are being sutured together in the midline.
FIG. 6.-Approximation of the outer muscular flaps.

FIG. 7.-The steps of operation in cross-section.
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were inijected with methylene blue; hut we f(ound, as did Rogers,"' in whicL
the dive filled the lymplhatic trn1iks anld gavc a false impression as to the
extenit *f the lesion.

Tlhe l)lock of tisstue renilTed susallall measured albout 12 x X ciii. The
largest block was 15 x IO cmii. In this case, the wound closed easily.
Sinus tracts extending into the thigh were dissected out separately from the
midline block in a few instanices. The bacteriology of the lesiolns were
carefully stucdied. The excised specimene wvas brought to the laboratory inl
a sterile towN-el. Its skin surface was saturatedlwith alcolhol, wllicll was
theni igniite(l. An inicision was miia(le inito the inlfected area and(i a loopfil
or two of material was streakedl oni eosin-iietlhvlenie blue agar ani(l tilhes of
lactose broth were inoculated for tlle determiniationi of coliformi organismiis.
Blood agar plates, tubes of thioglycolate broth and milk, and beef heart
infusion broth were inoculatedl for otlher organisms. The routine blood
plate procedure was found to yield 46 per cent negative findings, wlhereas,
thioglycolate broth or skim milk yielded 95 per cent positive findings of
streptococcus and staphylococcus infections. The latter media were very
satisfactory for organisms which required more or less anaerobic conditiolls.

Thirty-nine specimenis were examiinle(d and the following types of organ-
isms were encountered:

(1) No organisms found .................................................. 2
(2) Streptococci (hemolytic-3; nonhemolytic-8) ...........................I11
(3) Staphylococci (heInolytic-6; nonhemolytic-7) .......................... 13
(4) Mixture of staphylococci (predominantly hemolytic) and streptococci ....... 8
(5) Anaerobic streptococci ................................................ 5
(6) Coliform bacteria .................... ................................ None

In the specimens from recurrent cases, no epithelial tissue was found.
Only sinus formation as a result of infection in a dead space was noted.
This is in keeping with Roger's2"9 findings; and we believe the majority of
so-called recurrences are the result of incomplete obliteration of dead space.

Postoperatively, these patients were given paregoric for three days then
mineral oil. Enemata were administered as indicated. Patients were
allowed to be ambulatory as desired at the end of 12 to 24 hours. The
sutures were removed on the fifth to seventh day. Pressure dressings were
abandoned because they were unnecessary with this operation. They seemed
to cause invagination of the suture line.

The results in these 59 cases are most gratifying. Forty-eight healed
in an average time of approximately eight days. Eleven cases had postopera-
tive complications. Three were accidents and eight infections. One patient
fell out of bed, opened his wound on the fifth postoperative day. Another
lhad a fecal impaction, and separated the lower one inch of his wound on the
sixth postoperative day. The third, an unusually active man, opened an
itnch of his wound on the second postoperative day. These were puilled to-
gether with adhesive and healed in I5, i6 anid i5 days, respectively.
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Of the eight suffering infections, three were minor stitclh abscesses alldl
five were inlfectionis of the lower perianal anigle of the woutld. These infected
cases hlealed in an average time of 22 days.

The lhealing timiie for the entire grouip

was approximately i i days. VVhen
healed, the enlisted men returned to
(ltltv after an average convalescent period
of tlhree weeks, while officers retirlne(

in 1i6 to 20 (lLdy s follow-ing ol)eration
('ig. 8).

The distributions Witlh respect to

timiie for healing are given in Table 1,
anid curves showing the cumiiulative per

cent of cases healing after various periods
following operation, for the uncompli-
cated, infected and the combined series
of cases, are shown graphically in
Figture 9.

INFECTED
CLOSED

OPERATION S

CLOSED OPERATIONS ENJTIRE CROUP

0 u- St CAFES

FIG. 8.-Cases closed by lnew techuii(llle.

) / |t Compl~Mic tions(II)

4 8 2 6 20 24 28 32
Time (maximum, in days) tor healsng

FIG. 9.-Curves showing cumulative per
cent for periods of healing after excision of
pilonidal cysts.

TABLE I

PERIODS FOR HEALING AFTER EXCISION OF PILONIDAL CYSTS

Uncomplicated Cases

Time for Healing, in Days No.
3 to 5 ..................... 3

5 to 7 ..................... 13

7 to 9..................... 21

9to 11 ..................... 8

lltol3 ..................... 2

13 to 15 ..................... 1
15 to 17 ....................

17 to 19 .....................

19 to 21 .....................

21 to 23 .....................

23 to 25 .....................

25 to 27 .....................

27 to 29 .....................

29 to 31 .....................

Over 31......................

Total....... 48

Average time.

6.2
27.0
43.6
16.6
4.5
2. 1

7.8

Infected Casest

No. 57a

1 9.1
2 18.2
2 18.2
1 9.1
1 9.1
1 9.1

1 9.1

1 9.1
1* 9.1

11
21.8

All Cases

No. %

3 5.1
13 22.0
21 35.6
8 13.5
3 5.1
3 5.1
2 3.4
1 1.7
1 1.7
1 1.7

1 1.7

1 1.7
1* 1.7

59
10.6

t Includes three cases which stistained accideilts.
* Fifty-three days.

In the series of 48 uncomplicated cases, it will be noted that go per cent
were healed in less than I I days, ancd all of them in I5 days or less. Even
in the i i cases in which stitch infectionis or other complications occurred,
70 per cent were healed in less than 23 days, and to -per cenit in less than 30
days. For the entire series (59 cases) it will be niote(d that 6o per cenit were

lhealed in as short a periodl as nine days, So per cent in 13 (lays, anid 90 per
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cent in I7 days. The period of healing extended beyond 25 days in less than
five per cent of cases, the latter includinlg one case which required 53 days
anid anotlher 30 ldays.

No. 38-gauge stainless steel wire was used in the wsound(I for ties, and
No. 32-gauge wire for sutures. In our lhands, wire lhas produced less
reaction in tissue than catgut or cotton. It is not used on account of its
supposedly great tensile strenigth. As a matter of fact, the finer grades
break readily if undue tension is applied. In the skin around the perianal
region a subcuticular suture of wire is very satisfactory. In the remainder
of the wound interrupted sutures were used.

Buffered sulfanilamide was used in the first 29 cases. It seemed to
cause an excessive amount of oozing and serum in the wounds. Nine of
the i i complications occurred in these cases. In the latter 30 cases, in
which sulfanilamide was not used, there occurred only two complications.

An accurate evaluation of end-results must, of course, await a more
extensive employment of the method and the passage of further time. How-
ever, the many advantages of the operation, and its ready adaptability to war
conditions, has led to its presentation at this time. None of the 59 cases
lhave, so far, returned with a recurrence.

SUMMARY

The experience with pilonidal cysts and sinuses at the Brooke General
Hospital is reviewed.

An operation is described which is found to be far superior to any
previously used by the authors. A wide, double elliptical incision is carried
perpendicularly downward to the fascia of the gluteus maximus. The
circumscribed tissue block is separated from the sacrococcygeal fascia and
removed. A lateral incision through the gluteal fascia in the line of the
original incision is now made on either side. It is deepened into the fibers
of the gluteus maximus and the fibromuscular flap thus created is turned
medially and sutured to its fellow of the opposite side, in the midlline.

This fills in the area dorsal to the sacrum, eliminates the dead space,
and furnishes an abundant blood supply to the base of the wound. The
lateral flap slides medially over the edge of the sacrum and is sutured to
the opposite lateral flap without tension. The skin is now easily approximated.

Results of this technic in 59 cases are presented. Forty-eight healed
primarily in an average time of eight days. Eleven cases had postoperative
complications, and healed in an average time of 22 days. The healing time
of the entire group was i i days.

Bacteriologic examination of 39 excised cysts disclosed viable organisms
in 95 per cent of the specimens. Nonhemnolytic streptococci and hemolytic
staphylococci constituted the predominating flora; in five instances only
anaerobic streptococci were found, and it is interesting to note that coliform
lacteria were absent.
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DISCUSSION.-DR. HARVEY B. STONE (Baltimore): Ever since Doctor Finney dem-
onstrated a case of pilonidal sinus to my third-year class at the Medical School, I
have been interested personally in this curious and provocative lesion. It certainly
has been, in the last few years, provocative of a remarkable outpouring of publications,
but that has not always been true. It was only about i6 or i8 years ago that I read
a paper on this subject before the Southern Surgical Association, reporting a group
of some 6o cases, and after the meeting was over, several widely experienced surgeons
told me that they had known little or nothing about pilonidal sinus before and did
not believe they had ever recognized a case, and several, not quite so frankly, said they
did not believe that I had seen as many as I had reported.

I do not believe that the latter doubt will exist in anybody's mind now, after the
numerous publications have come in and after the experience of Induction Boards and
army surgeons with the really wide prevalence of this lesion.

There are a number of interesting problems-its embryologic origin; the reason
for the defect in embryology which produces it; and the difficulty from the practical,
clinical side in securing rapid, firm, and enduring healing after removal.

It is with the latter problem that Colonel Burch's paper deals, and I think there
are at least three recognizable causes of trouble in securing desirable results: One is
infection, and his emphasis on the spending of some time preparatory to operation in
cleaning up an infection I think is a point of very great practical importance. A
second is the complete and adequate removal of the lesion itself. A third is the
dealing with the resultant wound.

So great has been the difficulty in dealing with the wound that a number of
writers on the subject have frankly abandoned any attempt to close it and advocate
that it be dressed open and left open to heal by granulation. Others have gone further,
and have even abandoned attempts at excision and treat the lesion by some method
of chemical or electrical destruction, in order to avoid an open wound altogether, and
a great many have published papers describing various methods of plastic closure or
suture, designed to obliterate the dead space.

This paper of Doctor Burch's I think falls clearly in this last group. Personally,
I believe that closure should be undertaken, and that it is an unnecessary surrender
to pack it open and wait for it to granulate. The reason that I feel so is because, as
the st4tistics of Doctor Burch have shown and those of others who have advocated some-
what different plastic closures have indicated, where closure is attempted a con-
siderable percentage of primary successes are obtained. That is "all to the good," and
even where closure fails, and where the wound then has to be treated as an open wound
and allowed to fill up by granulation, the period of deferred healing is probably less
than if no attempt at closure had been made in the first instance.

So I believe we should accept the principle of an effort at closure, and that that
effort entails some plan to obliterate the dead space. The dead space has a noncollapsible,
bony floor. It has edges which are difficult to approximate without tension. There-
fore, the introduction of any principle which will overcome these difficulties, which
will help to close the dead space and bring together the wound edges in proper position
for healing, so that they are neither inverted into the depth of the wound nor under
great tension in being approximated, is highly desirable and is, I think, the sound
principle to proceed on.

I think that Doctor Burch's method is ingenious, and that it is based on funda-
mentally sound conceptions. He certainly has presented a laudable record of success
so far, and we all hope that he, and others, will give this method wider employment
and report further as to its success.
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