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Does everything a surgeon takes out have to be seen
by a pathologist? A review of the current pathology practice
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Abstract Histopathologic examination of surgically removed
tissues and organs is an important aspect of modern hospital
quality health care. Most surgical specimens deserve to be
submitted for pathologic examination, which may yield valu-
able new information relevant for the future treatment of the
patient. A small number of specimens, recognized as provid-
ing limited or no valuable clinical data during pathologic ex-
amination, may be placed on the list of specimens “exempt
from submission” or those that are labeled as “for gross ex-
amination only.” Guidelines written by the committees of the
national regulatory organizations provide general orientation
on how to deal with various specimens, but the final decision
on which type of specimen to eliminate and which ones to
include for pathologic examination rests on local governing
and advisory bodies of each institution. Particular lists of spec-
imens exempt from pathologic examination are best generated
through a consensus agreement of clinical and laboratory phy-
sicians. Even though there is general nationwide and even
international consensus on which types of specimens deserve
pathologic examination and which do not, there are still dis-
cussions about the necessity of some pathologic examinations.
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Introduction

Advances in molecular biology and related disciplines are ush-
ering a new era of pathology and yet microscopic examination
of cells and tissues remains the gold standard of contemporary
diagnostic pathology [1]. Histopathologic data provide critical
guidance for treatment of most neoplastic conditions and many
inflammatory diseases and are essential for planning the treat-
ment or formulating the prognosis and predicting the clinical
outcome. They also serve for quality control documentation
and are routinely included in medical records for medical-
legal purposes. Guidelines for specimen submission and han-
dling in the pathology laboratories, as recommended by the
College of American Pathologists (CAP), provide assurance
that a standardized approach has been set in place in most if
not all accredited laboratories in the USA [2]. Similar guide-
lines exist in other parts of the world indicating that evidence-
based medicine requires a regimented and uniform approach to
tissue diagnosis and is a prerequisite for universally acceptable
synoptic reporting of pathology findings [3].

In the USA, routine pathologic examination of surgical
specimens has been recommended in 1926 by MacEachern
[4] who included it in the Minimum standards for hospitals,
prepared on behalf of the American College of Surgeons. In
this document, it was proposed “that all tissues removed at
operation shall be examined in the laboratory and reports ren-
dered thereon.” Over 70 years later, a slightly modified rec-
ommendation is still included in the Manual of the Joint Com-
mission on Accreditation of Healthcare Organizations
(JCAHO), which states that “specimens removed during sur-
gery need to be evaluated for gross and microscopic abnor-
malities before a final diagnosis can be made” [5]. Although
there are no arguments about the gross examination of the
specimen by the surgeon or the pathologist, or preferably by
both, the question arose about the value of mandatory
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examination of all tissues removed during surgery. Papers
advocating a more selective approach to specimens like gall-
bladder, hernia sacs, and appendices started to appear [6]. The
ever increasing cost of processing tissues, preparation of
slides, and generation of written pathology reports led to stud-
ies about the cost benefit ratio for certain types of pathologic
examinations [7]. Inadequate staffing of pathology depart-
ments in some countries, combined with the low clinical value
of certain pathologic examinations have stimulated an ongo-
ing discussion about the need for universal or mandatory ex-
amination of all tissue specimens removed at surgery as sum-
marized by Matthyssens et al. [8].

The discussion about the need for nonselective and indis-
criminate or pathologic examination of tissue stimulated quite
a number of studies and led to the formulation of consensus
documents designed to provide rational, evidence-based guid-
ance for daily practice of pathology. Most notable among the-
se are the one prepared in two iterations by The Royal College
of Pathologists (RCP) dealing explicitly with specimens of
“limited or no clinical value” [9] or the Q-Probe prepared for
the CAP dealing with specimens “for gross examination only”
[10]. The most systematic study conducted by Zarbo and
Nakhleh [11] based on the survey of 413 institutions provides
a framework for all other efforts to standardize current prac-
tices of submission of specimens for pathologic examination
and those that are considered to be exempt from such exami-
nations. Still it is worth mentioning that even in the USA,
there are no generally accepted standards for what tissues or
specimens do not need to be submitted for histopathologic
examination [12].

In recent decades, diagnostic histopathology has been sig-
nificantly improved through the guidelines, standards, and rec-
ommendations issued by the appropriate regulatory bodies or
health committees. The strong leaderships of the CAP in the US
and the RCP in the UK have provided solid foundation for best
possible practice. Reading those documents one cannot but be
impressed with the extent of consensus on two sides of the
Atlantic, especially when dealing with specimens that may be
exempt from submission, and those requiring gross examina-
tion only. Yet both of these normative documents are in essence
legally non-binding. Furthermore, both documents recommend
that the true list of exempt specimens be drawn locally in hos-
pital committees comprising pathologists, surgeons, and other
clinicians. Most if not all US health care institutions have de-
veloped such policy statements together with lists of specimens
that need not to be submitted for pathologic examination and
those that are for gross examination only.

A fairly representative list from the Massachusetts General
Hospital [12] comprises 10 items in the “need not be submit-
ted” category and 12 items in the “gross-only.” This is com-
parable with the findings of Zarbo and Nakhleh [11], who
reviewed the practice in over 400 institutions and found that
in more than 50 % of institutions only 8 types of specimen

were listed as exempt from examination and 28 types of spec-
imens were listed for gross examination only. Representative
items from that study are presented in Table 1. Consensus
about the best practice prevails, but there are still quite a few
recent papers exploring the arguments for and against exten-
sive submission of “low yield” and “low risk” specimens for
pathologic examination.

Surgical procedures of appendix, gallbladder, hemorrhoids,
and inguinal hernia constitute up to 25 % of all surgical spec-
imens in daily general and abdominal surgery [8]. We have
reviewed some of the literature pertaining to these specimens,
and here, we will briefly use those data to illustrate the ongo-
ing discussion about the submission of specimens for patho-
logic examination.We will also touch upon the problem of the
examination of placentas, to illustrate how this important issue
has not been resolved yet, despite its medical and medical-
legal significance.

Gallbladder

Cholecystectomy is among the most common surgical proce-
dures, in most instances performed for recurrent signs and
symptoms of cholecystolithiasis. The clinical value of routine
submission of gallbladder to pathology laboratory is at least
questionable, except in cases where some grossly visible ab-
normality has been recognized by the surgeon. Although both
CAP and RCP recognized the limited value of routine histo-
pathologic evaluation of gallbladder, their recommendations
did not include gallbladder as a specimen classified as “ex-
empt from histopathologic evaluation” [9]. However, a recent
systematic review of Swank et al. (based on 30 studies cover-
ing more than 60,000 cholecystectomy specimens) did not
support routine histopathologic evaluation of gallbladder
specimens in clinical practice due to the overall low preva-
lence of adenocarcinoma (∼0.4 %) among the Western popu-
lation, while a significantly higher prevalence (1.2 %) of gall-
bladder adenocarcinoma was found among the Asian popula-
tion [13]. Of note, in both populations gallbladder carcinoma
was expected either pre- or intraoperatively in approximately
50 % of the cases (range, 45–65 %). Indeed, macroscopic
examination of the gallbladder specimens may help detecting
adenocarcinomas in the majority of the cases [14]. Hence, a
more selective approach might be justified. In this context,
one should mention the studies of Elshaer et al. [15] and
Lohsiriwat et al. [16] who recommended patients’ age as an
additional factor for a selecting specimens for histopathologic
evaluation of gallbladder specimens following cholecystecto-
my. A formal consensus would be welcome by pathologists
and surgeons to avoid confusion or uncertainty or even poten-
tial legal consequences of a decision to classify gallbladders as
“exempt from pathologic examination.”
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Appendix

Acute appendicitis is the most common general surgical pro-
cedure [17]. It is estimated that approximately 7 % of individ-
uals in Western countries undergo appendectomy [18]. Ap-
pendices removed during appendectomy are routinely submit-
ted for histopathologic examination, most likely because of
historically established “reflex” handling of surgical speci-
mens. One could also argue that the histopathologic examina-
tion of the appendices provides some quality control and
could also reduce the number of unnecessary appendectomies
or provide useful clinical data that could be then correlated
with the clinical presentation of the disease. CAP and RCP did
not exclude appendix from the routine histopathologic exam-
ination although RCP recommendations indicated a potential-
ly limited value of its routine evaluation. Swank et al. con-
ducted a systematic review on the necessity of routine histo-
logic analysis of appendectomy specimens. Their systematic
review revealed a low incidence of unexpected findings (e.g.,
carcinoma in 0.2%; benign tumors in 0.5%) in appendectomy
specimens. The authors also evaluated the role of intraopera-
tive examination of appendix to detect a significant pathology.
They found it to be insufficient for identifying unexpected
disease. However, they found that the benefits of histopatho-
logic evaluation of appendix are not studied adequately and
therefore authors recommended a routine evaluation of all
appendectomy specimens so far. Until such studies are pub-
lished in peer-reviewed journal, we predict that appendectomy
specimens will be routinely sent for histopathologic
examination.

Hernia sac

Although the repair of inguinal and abdominal wall hernias
(e.g., umbilical and ventral hernia) is a common surgical pro-
cedure, hernia sacs are rarely evaluated in histopathologic labs
[19]. A survey of Zarbo et al. included 413 institutions en-
rolled in a quality improvement program for the CAP, of
which 28 institutions had policies that exempted inguinal her-
nia sac specimens from evaluation whereas pathologists from
98 institutions performed only gross examination [20]. A re-
cent study of Chesley et al. on 1216 hernia specimens revealed
a rarity of pathologic alterations in submitted hernia sacs and
confirmed a relatively infrequent submission (∼20 %) of her-
nia sacs to histopathologic examination [21]. Even when the
pathologic findings are present, they have no significant clin-
ical impact in most instances [22]. Similar results were obtain-
ed on pediatric hernia sac specimens according to several
studies [23-25]. It seems that hernia sacs could be safely clas-
sified as specimens exempt from pathologic examination or
labeled “for gross examination only.”

Placenta

There is a general agreement that all placentas must be exam-
ined by the obstetricians, who will then decide whether or not
to send the placenta for pathologic examination. In 1989, CAP
has appointed a Placental Pathology Practice Guideline De-
velopment Task Force, which studies the problem for some
time and 8 years later published practice guidelines for

Table 1 Overview of the
specimens that are either subjects
of exempt from submission or
submitted for gross examination
only in the majority of US
institutions; survey covered 413
institutions across the USA,
Canada, Australia, and UK
(adapted from ref. [11])

Specimen name Exempt from submission
(>50 % of institutions)

Gross examination only
(>50 % of institutions)

Calculi (renal/ureteral, bladder) No Yes

Foreign bodies (including vaginal) No Yes

Mammary, tissue expander and penile implants No Yes

Medical devices No Yes

Therapeutic radioactive sources Yes No

Toenails and fingernails No Yes

Intrauterine contraceptive devices No Yes

Placentas (normal and uncomplicated pregnancy) Yes Yes

Lens cataracts Yes Yes

Hardware (including orthopedic) Yes Yes

Dental appliances No Yes

Teeth Yes Yes

Cartilage/bone during “plasty” surgery No Yes

Middle ear tubes and other otologic appliances No Yes

Foreskin (circumcision) Yes No

Artificial heart valves No Yes

Intravascular catheters No Yes

Pacemaker devices No Yes
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examination of placenta [26]. The indication for placental ex-
amination listed in that guideline paper can be divided into
three groups:

a) Maternal indications such a premature delivery (less than
34 weeks of gestation), severe oligohydramnios, maternal
fever, concern for maternal infection during pregnancy

b) Fetal/neonatal indications such as stillbirth, low birth
weight (<10th percentile), hydrops fetalis, fetal infection,
congenital anomalies, multiple gestations

c) Placental indications such as physical abnormalities,
small or large placenta, umbilical cord lesions, marginal
or velamentous cord insertion

Even though the indications for placental examination
are clearly defined, the number of placental examinations
ismuch lower than one would expect. Inmost USmedical
centers, 70 % of all pathology departments have exam-
ined 25% or fewer placentas delivered at their institutions
[27]. The reasons for such a low compliance with CAP
recommendations is not known [28]. It is worth a notice
that most practicing obstetricians do not even know that
there are CAP guidelines and are thus unaware howmuch
the pathologic examination of the placenta could help
them clinically and in many instances in legal sense as
well [29]. Of all the specimens included in this review,
placental histopathologic examination seems to be the
most blatant example of underutilization of pathology
services by the clinicians. A better communication be-
tween the obstetricians and pathologists may correct this
anomalous situation.

Hemorrhoids

Hemorrhoidectomy is a frequent surgical procedure for which
a selective rather than routine pathological examination has
been proposed [8, 30]. The main concern regarding
hemorrhoidectomy is related to the detection of unsuspected
anal carcinoma. A study of Matthyssens et al. highlighted an
exceptionally low incidence of anal carcinoma, particularly in
the absence of grossly identified pathologic alterations [8].
These observations have also been supported by other re-
searchers [31]. Hemorrhoids represent low yield specimens
and could easily be left unexamined, unless there is a valid
clinical justification for histopathologic examination. Recent
changes in the treatment of hemorrhoids, with an ever increas-
ing number of “banding procedures,”which are replacing sur-
gical resection, have already reduced the overall number of
hemorrhoidectomy specimens in most hospitals. As these new
techniques advance, one can expect that the entire issue about
the submission of surgically removed hemorrhoids will thus
become mute.

Conclusions and perspectives

In this short overview which began with a question, we have
touched upon some of the problems pertaining to the handling
of surgical specimens. Instead of one question and a single
tentative answer, wewill end this paper with several additional
questions and suggested answers which we hope could serve
not only as a food for thoughts but also topics for future
discussions.

– Does everything a surgeon takes out have to be seen by a
pathologist? Obviously not. Most surgically resected tis-
sues will end up in the pathology department, and most of
them will be examined pathologically. A small number of
specimens will be submitted for gross examination only,
and another small contingent will be exempt from sub-
mission to the pathology department. A typical algorithm
for handling surgically resected specimens is presented in
Fig. 1.

– Who writes the rules on how to handle surgical
specimens? If you volunteer you might get to write
them yourself in a committee that will include both
clinical and laboratory physicians. National organi-
zations issue guidelines may send inspectors to see
if these guidelines are enforced, but the main re-
sponsibility for formulating the local rules rests on
staff physicians of each health care providing insti-
tution. The guideline actually explicitly state that
the institutional rules and regulations pertaining to

Surgery

Surgeon examines
the specimen

Surgeon 
decides

Gross 
pathologic 

examination

Gross 
examination

only
Dispose

(exempt from pathological 
examination)

Histopathologic 
examination

Save slides 
and blocks

Pathology 
report

Save some specimens 
for legal purpose

Dispose 
residual tissue

Fig. 1 A flow chart showing an algorithm how to handle with surgical
specimens that are potentially amenable for either an exempt from
histopathologic evaluation or gross examination only
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specimen handling must be developed in a commit-
tee and by consensus of local physicians. These
rules and regulations must be revisited every few
years to make sure that they still meet the needs
of the local medical community.

– Who decides on labeling the specimen as “exempt”
or “gross only”? In principle it is the surgeon who
decides. However, if you have any doubts, consult the
rules and regulations of your institution, which are in
most instances readily found on line. You might be sur-
prised how detailed the instructions on handling the sur-
gical specimens are! However, if you discover that your
institution does not have such rules and regulations, you
should alert your colleagues that “something important is
missing” and that some action might be in order. Most if
not all major JCAHO accredited hospitals have such rules
and regulations. How is the situation in Europe or in other
parts of the world we do not know, but it might be a
worthwhile project for a multinational committee dealing
with hospital accreditations and standards.

– Are the rules governing the handling of surgical speci-
mens immutable? They are definitely not written for eter-
nity and the history shows that they constantly changing
with times. Thus, we can expect that these rules will
change, reflecting our needs and the medical and legal
requirements that are governing such practices.

– Is there a final conclusion for our readers? Play by the
rules, but do not forget common sense.

Conflict of interest

The authors declare that they have no competing interests.

References

1. Rosai J (2007) Why microscopy will remain a cornerstone of sur-
gical pathology. Lab Investig 87:403–408. doi:10.1038/labinvest.
3700551

2. Lott R, Tunnicliffe J, Sheppard E, Santiago J, Hladik C, Nasim M,
Zeitner K, Haas T, Kohl S, Movahedi-Lankarani S (2015) Pre-
microscopic examination specimen handling guidelines in the sur-
gical pathology laboratory. http://www.cap.org/apps/docs/
proficiency_testing/pre-examination.pdf. Accessed 15 May 2015

3. Leslie KO, Rosai J (1994) Standardization of the surgical pathology
report: formats, templates, and synoptic reports. Semin Diagn
Pathol 11:253–257

4. MacEachern MT (1927) Hospital standardization: report on hospi-
tal standardization for the year 1926. American College of
Surgeons: Fourteenth Year Book. American College of Surgeons,
Chicago, pp. 43–78

5. Organizations JCoAH (1998) 1998–1999 Comprehensive accredi-
tation manual for pathology & clinical laboratory services campcls.

Joint Commission on Accreditation Healthcare Organizations,
Oakbrooke Terrace, pp. 173–174

6. Wolkomir AF, Barone JE, Moser RL (1991) Selective microscopic
examination of gallbladders, hernia sacs, and appendices. Am Surg
57:289–292

7. Raab SS (1998) The cost-effectiveness of routine histologic exam-
ination. Am J Clin Pathol 110:391–396

8. Matthyssens LE, Ziol M, Barrat C, Champault GG (2006) Routine
surgical pathology in general surgery. Br J Surg 93:362–368. doi:
10.1002/bjs.5268

9. Sewell WAC (2005) Histopathology and cytopathology of limited
or no clinical value. Royal College of Pathologists, UK

10. Zarbo RJ, Nakhleh RE (1997) Q-probes 97-02:specimens for gross
examination or exempt for submission: data analysis and critique.
College of American Pathologists, Northfield

11. Zarbo R, Nakhleh RE (1999) Surgical pathology specimens for
gross examination only and exempt from submission. Arch Lab
Med Pathol 123:133–139

12. Lewandrowski K, Black-Schaffer S (2014) Utilization management
in anatomic pathology. Clin Chim Acta 427:183–187. doi:10.1016/
j.cca.2013.09.032

13. Swank HA, Mulder IM, Hop WC, van de Vijver MJ, Lange JF,
Bemelman WA (2013) Routine histopathology for carcinoma in
cholecystectomy specimens not evidence based: a systematic re-
view. Surg Endosc 27:4439–4448. doi:10.1007/s00464-013-3084-
3

14. Deng YL, Xiong XZ, Zhou Y, Shrestha A, Li FY, Cheng NS (2015)
Selective histology of cholecystectomy specimens—is it justified? J
Surg Res 193:196–201. doi:10.1016/j.jss.2014.07.039

15. Elshaer M, Gravante G, Yang Y, Hudson S, Thomas K, Sorge R,
Al-Hamali S, Kelkar A, Ebdewi H (2014) Routine versus selective
histologic analysis of gallbladder specimens for the detection of
incidental gallbladder cancers. A retrospective review over 9 years
of activity with a special focus on patients’ age. Am J Surg 208:
444–449. doi:10.1016/j.amjsurg.2013.12.038

16. Lohsiriwat V, Vongjirad A, Lohsiriwat D (2009) Value of routine
histopathologic examination of three common surgical specimens:
appendix, gallbladder, and hemorrhoid. World J Surg 33:2189–
2193. doi:10.1007/s00268-009-0164-6

17. Marudanayagam R, Williams GT, Rees BI (2006) Review of the
pathological results of 2660 appendicectomy specimens. J
Gastroenterol 41:745–749. doi:10.1007/s00535-006-1855-5

18. Swank H, Eshuis E, Ubbink D, Bemelman W (2011) Is routine
histopathological examination of appendectomy specimens useful?
A systematic review of the literature. Color Dis 13:1214–1221

19. Desai AA, Knott EM, Alemayehu H, Sherman AK, St. Peter SD,
Ostlie DJ (2014) Histologic analysis of the hernia sac: current prac-
tices based on a survey of IPEG members. J Laparoendosc Adv
Surg Tech 24:660–663

20. Zarbo RJ, Nakhleh RE (1999) Surgical pathology specimens for
gross examination only and exempt from submission: a College
of American Pathologists Q-probes study of current policies in
413 institutions. Arch Pathol Lab Med 123:133–139. doi:10.1043/
0003-9985(1999)123<0133:SPSFGE>2.0.CO;2

21. Chesley PM, Black GE, Martin MJ, Johnson EK, Maykel JA,
Steele SR (2015) The utility of pathologic evaluation of adult hernia
specimens. Am J Surg 209:783–786. doi:10.1016/j.amjsurg.2014.
12.019

22. Al Nemer AM, Al-Buainain H (2014) The necessity of routine
histologic examination of hernia sac, revisited. Hernia. doi:10.
1007/s10029-014–1338–1

23. Siddiqui K, Nazir Z, Ali SS, Pervaiz S (2004) Is routine histological
evaluation of pediatric hernial sac necessary? Pediatr Surg Int 20:
133–135

Virchows Arch (2016) 468:69–74 73

http://dx.doi.org/10.1038/labinvest.3700551
http://dx.doi.org/10.1038/labinvest.3700551
http://www.cap.org/apps/docs/proficiency_testing/pre-examination.pdf
http://www.cap.org/apps/docs/proficiency_testing/pre-examination.pdf
http://dx.doi.org/10.1002/bjs.5268
http://dx.doi.org/10.1016/j.cca.2013.09.032
http://dx.doi.org/10.1016/j.cca.2013.09.032
http://dx.doi.org/10.1007/s00464-013-3084-3
http://dx.doi.org/10.1007/s00464-013-3084-3
http://dx.doi.org/10.1016/j.jss.2014.07.039
http://dx.doi.org/10.1016/j.amjsurg.2013.12.038
http://dx.doi.org/10.1007/s00268-009-0164-6
http://dx.doi.org/10.1007/s00535-006-1855-5
http://dx.doi.org/10.1043/0003-9985(1999)123%3c;0133:SPSFGE%3e2.0.CO;2
http://dx.doi.org/10.1043/0003-9985(1999)123%3c;0133:SPSFGE%3e2.0.CO;2
http://dx.doi.org/10.1016/j.amjsurg.2014.12.019
http://dx.doi.org/10.1016/j.amjsurg.2014.12.019
http://dx.doi.org/10.1007/s10029-014�1338�1
http://dx.doi.org/10.1007/s10029-014�1338�1


24. Miller GG, McDonald SE, Milbrandt K, Chibbar R (2003) Routine
pathological evaluation of tissue from inguinal hernias in children is
unnecessary. Can J Surg 46:117

25. Kim B, Leonard MP, Bass J, Ruzhynsky V, de Nanassy J, Guerra L
(2011) Analysis of the clinical significance and cost associated with
the routine pathological analysis of pediatric inguinal hernia sacs. J
Urol 186:1620–1624

26. Langston C, Kaplan C, Macpherson T, Manci E (1997) Practice
guideline for examination of the placenta. Arch Pathol Lab Med
121:449

27. Gersell DJ (1998) ASCP survey on placental examination.
American Society of Clinical Pathologists. Am J Clin Pathol 109:
127–143

28. Curtin WM, Krauss S, Metlay LA, Katzman PJ (2007) Pathologic
examination of the placenta and observed practice. Obstet Gynecol
109:35–41. doi:10.1097/01.AOG.0000247646.19979.9f

29. Odibo I, Gehlot A, Ounpraseuth ST, Magann EF (2015) Pathologic
examination of the placenta and its clinical utility: a survey of ob-
stetrics and gynecology providers. J Matern Fetal Neonatal Med 8:
1–5. doi:10.3109/14767058.2014.998192

30. Cataldo PA, JM MK (1992) The necessity of routine pathologic
evaluation of hemorrhoidectomy specimens. Surg Gynecol Obstet
174:302–304

31. Lemarchand N, Tanne F, Aubert M, Benfredj P, Denis J, Dubois-
Arnous N, Fellous K, Ganansia R, Senejoux A, Soudan D, Puy-
Montbrun T (2004) Is routine pathologic evaluation of
hemorrhoidectomy specimens necessary? Gastroenterol Clin Biol
28:659–661

74 Virchows Arch (2016) 468:69–74

http://dx.doi.org/10.1097/01.AOG.0000247646.19979.9f
http://dx.doi.org/10.3109/14767058.2014.998192

	Does everything a surgeon takes out have to be seen by a pathologist? A review of the current pathology practice
	Abstract
	Introduction
	Gallbladder
	Appendix
	Hernia sac
	Placenta
	Hemorrhoids
	Conclusions and perspectives
	Conflict of interest
	References


